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Oiistav Fiseii, pioneer of olio’oehaetolo^y in North America, and for whom 
three g'enera and several s])eeies were named, collected in California and 
]\[exieo, and also dnrino’ 1880-1903, while he was on expeditions to Central 
American re]niblics. i\[ost of his material was lost at tlie time of the San 
Francisco earthquake in 1900. Fortunately, a few lots survived the disaster. 
The present conti'ilnition rc])orts on those belonging to the California Acad¬ 
emy of Sciences. This material was received by the author more than ten 
years ago. All of it is more or less softened. Some siiecimens were so macer¬ 
ated that even identification to family was impossible. Otliers wei'c identi¬ 
fiable, but disintegrated more or less completely during dissection. The study 
of worms in such delicate condition is tedious and the i‘esults are not always 
commensurate with the time expended. However, some of the material has 
provided information of considerable interest. 

The author s thanks are extended to Dr. Fobert C. Miller for loan of the 
material. Especially appreciated is his understanding of the fact that a study 
of some of these sjiecimens would result in their destruction. 

On Certain Beood Vessels of Earthworms 

Vascular organs were not mentioned in many of the specific descriptions, 
and in others only the location of the last hearts and the condition of the dor- 

1. From research financed by the N'ational Science Foundation. 
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sal trunk (whether double or single) were stated. Sucli inadequate treatment 
of essential stiaictures is doubtless responsible for part of the artificiality of 
the classical system. Much more information must be obtained befoi'e taxo¬ 
nomic and phylogenetic importance can be evaluated, but data even now 
available suggest that certain vessels can provide cliaracters foi* definition of 
more natural taxa, and of course for a better understanding of evolution. 

Dorsal and venti*al trunks are more likely than not to be complete, but 
abortions of shoil portions ai-e known to be noteworthy in the octochaetid 
Eutyphoeus. Extra-Gsoi>hageal trunks, free in coelomic cavities of a pre- 
intestinal region of the body, may prove to be uniformly median to or lateral 
to the segmental commissures and the hearts in some geneia and this is even 
true in some families. I^osterior portions of these trunks, hy their associa¬ 
tions with the eso])hagus and other major vessels, are expected to provide a 
greater diversity of taxonomic characters. Latero-parietal trunks (c/. Gates, 
1939), in contrast to the extra-esophageals, are on the body wall throughout 
nearly all of their lengths, rising into the coelom only in some anterior seg¬ 
ment to pass np toward the esophagus. Again, association with the gut or 
other major vessels may provide important characters. These trunks, like 
the sul)neural, often are empty oi* nearly so throughout most of their lengths, 
and then may be almost if not quite unrecognizable in field-preserved mate¬ 
rial. Posterior latero-parietals in Eutyphoem, as well as in the octochaetid 
Eudichofjaster, do pass l)ack to the hind end of the body and, according to evi¬ 
dence now available, are present only when a subneural is absent. Anterior 
latero-parietals, jmssibly even two pairs, have been detected only in A?par- 
(lanophiJus in which a subneural appears to be lacking. The subneural has 
been thought to end in the vicinity of xiii-xiv, but probably is complete and 
continued to a bifui'cation at the anterior end of the l)ody. 

Almost a century ago the segmental commissures or hearts that connect 
dorsal and ventral trunks were designated as laterals by Perrier. Hearts 
that connect sui)i*a-intestinal and ventral trunks he called intestinals. The 
tei'in “latero-intestinaP’ was later coined by Bourne for hearts that open 
above into dorsal and supra-intestinal trunks. The supra-intestinal trunk of 
early authors long has been more properly called the su])i*a-eso])hageal, and 
substitution of esophageal for intestinal in the Perrier-Boui'ue terminology 
(Gates, 1939, pp. 153-154) provided a more accurate chai*acterization that 
was not so ditferent as to I’equire a glossary. 

Latei’o-esophageal heaids have been identified by various authors as dorso- 
eso]>hageals, true intestinals, intestinals, dorso-supra-intestino-ventrals, and 
esophageals. Lateral hearts have been designated as doi'so-vcntrals and eso- 
phageals. Esophageal hearts have been called intestinals, supra-intestino- 
ventrals. The terms lateral and esojihageal have also been used for any heart, 
1 'egai‘dless of its doi’sal connections. Lnfortunately, the meaning of a par- 
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tieiilar eliaracterizatioii is not always detenninablo from the text or figures. 
DoiilDtless some of tlie eoiifiisioii is attrilnitable to the fact that one of the 
two dorsal bifurcations of a latero-esophageal heart is often em])ty. When 
strongly contracted, or in i)oor ])reservation, an empty bifurcation may be 
very difficult to identify. I^ossibly only in Spargitnophilus ai*e hearts ])resent 
in an intestinal region of the body, but in that genus the vessels are lateral. 

Family ACANTIIODRILIDAE 

This family now comprises the Acanthodrilinae of the classical system 
{cf. Gates, 1959), the holonephric genera of the Dii)locardiinae {rf. Pickford, 
1937), and the holonephric genera with tubular prostates of ectodermal ori¬ 
gin that previously were in the ]\Iegascolecinae. 

The classical Acanthodrilinae probably did not constitute a natural group 
as Stephenson seems to have suggested when he wrote (1930:819) that ^'con- 
venience is best served” by placing therein all genera ineligible for admission 
to other megascolecid subfamilies. Recent additions (Gates, 1959) to the 
family admittedly were for convenience only. Not until much more informa¬ 
tion about previously neglected somatic anatomy is available will a more 
natural arrangement of genera into subfamilies or families be possible. 

Genus Plutellus Perrier, 1873. 

This classical genus includes species with one gizzard, in v, vi, or vii, that 
may be vestigial or well developed, sometimes even in two segments, v-vi or 
vi-vii and then really two. Species without calciferous glands or witli glands 
of unknown structure which may be 2 pairs in xiv-xv or xv-xvi, 3 pairs in 
x-xii, or xi-xiii, 4 pairs in x~xiii or xii-xv or xiii-xvi, 5 ])airs in ix-xiii. Spe¬ 
cies with an intestinal origin in xiv, xv, xvi or xvii, with liearts in x-xi, x-xii, 
x-xiii, the last pairs latero-esophageal, lateral, or even esophageal. By defi¬ 
nition, the two prostates opeti to the exterior in xviii but in some species the 
prostatic ])ores are in xix or xx. Male gonoducts oi)en to the exterior in xviii 
near the prostatic pores or pass into ])rostatic ducts within the body wall, 
just above the parietes, at vaiaous more ental levels to the end of the duct or 
even into the gland itself. 

PJuteVuSy accordingly, is a congeries which has in common only the two 
characters of its family and in addition the lumbricin arrangement of the 
setae. The distribution, as incongruous as the morphology, comprises Cey¬ 
lon, India, Burma, Australia, Tasmania, New Caledonia, New Zealand, Auck¬ 
land Islands, Queen Charlotte Island, a Pacific coastal strip of tlie United 
States, Guatemala, and a northern portion of South America. The type spe¬ 
cies, supposedly from Pennsylvania, may not even be American. The andry 
is unknown and the holotype, though still in existence, seems never to liave 
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l)eeii re-examined nor lias the speeies been recognized elsewhere. Until P. hc- 
teroporus is more adequately characterized and some at least of its relation¬ 
ships ai’e determined, perhajis moi’c es])ecially to North American s]ieeies, the 
status of Eisens ArgiJophilus is likely to remain nneertain. Accordingly, 
the commonly accepted classical generic name is retained for the two speeies 
considered below. 


Plutellus papillifer (Eisen, 1898). 

PJuteJlus painUifer, Gates, 1941, Proc. California Acad. Sci. 23, p. 443. 

Colony ]\rill, Tnlare Comity, California, 5415 feet, May 18, 1904, 0-1-0. 
Chas. Pnchs. 

Tamalpais, IMarin Comity, California, 0-2-10. 

Tanialpais Station, ]\Iarin County, California, 1-2-18. 

Eisen collection, no. 595, 0-0-2 (anterior fragments of 18 and 24 seg¬ 
ments). 

External characteristics. Diameter 6-7 mm. (fragments), 4-5 mm. 
(other specimens). Segments, 189-147,161 (Colony j\[ill). Prostomial tongue 
open posteriorly but with a transverse fui*row (several specimens) slightly 
behind the anterior margin of segment i. Ventral setae of ii are lacking 
(fragments) and follicle apertures either are closed or are now unrecogniz¬ 
able. Setae in preclitellar segments are oiaiamented near the tip with fine, 
transverse serrations. 

Clitellum in xiii-xviii, anterior border indistinct, often apparently in xii, 
definitely at eq/xii (1 s})ecinien) or much nearer 11/12 (1 specimen), in a 
third worm possibly at 11/12. The clitellum is protuberant (relaxed worms) 
or concave like a waist (some relaxed and contracted specimens). 

Spermathecal pores at B (see notes to key below), except as indicated to 
the conti'ary in the section on polymorphism, at 7/8-8/9. 

Female pores in a transversely elliptical area of epidermal thickening in 
BB which is oi)aque and i^rotubcrant except in one fi'agment where it is 
wholly" translucent and depressed. 

Male fields moi-e or less distinctly demarcated, reach into xvii, as well 
as xix and are centered in AB. Each is longitudinally placed, widest at 
eq/xviii wliere a slight i)i*otuberance l)ears the male i)ore and follicle aper¬ 
tures. The epideimiis in an anterior portion (mostly in xvii) and in an equi- 
sized posterior ijortion (mostly in xix) a])pears to be thicker Imt without 
translucence. 

Genital markings are located as follows: 8/9 (14 specimens), 9/10 (33), 
10/11 (34), 11/12 (38), 12/13 (32), 13/14 (4), 14/15 (34), 15/16 (83), 
16/17 (24), 17/18 (3),18/19 (1),19/20 (33), 20/21 (28), 21/22 (8), 22/23 
(1), 23/24 (1). A central portion of each nnivking is tran.slucent except on 
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speeiinoii no. IT whioh lias two discrete translucent areas in each of the mark¬ 
ings from 12/13 iiosteriorl}^ 

Internal Anato.my. Sejita 5^6 and those following arc funnel-shai)ed 
and so large that the gizzard is back at the level of the eighth segment, 6/7- 
10 11 incrctisingly thickened jiosteriorly. 11/12-12/13 decreasingly so. siib- 
se(iuent sejita also slightly strengthened as is the horizontal subesoiihageal 
mesentery in x-xiii. A sjiecial longitudinal muscle band at inD is unrecog¬ 
nizable, but liehind the clitellum in these relaxed worms a s])indle-shaped 
ga]) in the longitudinal musculature extends a ciuarter of the way through 
each segment from the intersegmental levels between. 

(dzzard large, strong, with thickened (uiticular lining, in v (30 speci¬ 
mens). The venti'al ty])hlo.sole always is olwious in x-xiv even in the frag¬ 
ments in which the muco.sa has disintegrated. Low longitudinal ridges on 
inner wall of gut in x-xiv are irregularly interrupted. Esojdiageal valve 
shoi't, at region of insertion of 16/17. Intestinal origin in xvii (20 speci¬ 
mens) and recognizably so even when the valve is relaxed. Ty])hlosole rudi- 
menttiry but very gradually inci*easing in height thi’ough xxi to region of 
xxvi-xxviii, ending as follows: in 101st of 139 segments, 107th of 145 seg¬ 
ments, lOStli of 143 (n])normal woi‘m), 144 and 146 segments, 110th of 147 
segments, leaving 35-38 metamei*es aty])hlosolate. 

The dorsal trunk is com])lete, traceable in five worms to the brain under¬ 
neath which it bifurcates, the branches passing ventrally along the circum- 
])haryngea] nervous coiinectives. A supra-eso])hageal ti'unk is jiresent in x- 
xiii. Extra-eso])hageal trunks always are median to the hearts and segmental 
commissures. Posterioi* laterojmrietal vessels small, recognizable only in 
xviii-xiv of three specimens, ])ass up to the gut just in fvou\ of 14/15 but are 
not traceable to any of the major trunks. Segmental commissures of v-ix 
lateral, those of v in front of the gizzai'd, ti‘aceable to the ventral trunk only 
in viii-ix except in one worm and then in vii-ix. Last hearts in xiii (30 
specimens). 

Xephridia avesiciilate, preseiit from ii, in preclitellar segments of con¬ 
tracted s])ecimens coiled in long and tight spirals. 

Holandric and metagynous (exce])t as noted below), male fiumels rather 
small, plicate. ]\Ia]e gonoducts without epididymis, a])parently united just 
in front of 12/13, passing into the prostate gland or somewhat more ectally 
and then at the junction of the duct and gland, sometimes with variation 
from one side to the other of the same worm. Seminal vesicles medium-sized 
or smaller, vertically placed on the posterior faces of the septa, acinous, not 
tilling the coelomic cavities of xi-xii. Lumen of ])rostate glands slit-like in 
C]‘oss section, in the ducts much smaller and circular in section. Ducts 2 + 
mm. long, a slenderer cntal ]>ortion with one or two u-shaped loops. 
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Peiiisetal follicles conspicuously protuberant into coelomic cavities and 
reacliini>- to the middle of the prostatic duct or (an early aclitellate worm) to 
a level three-fouiths of the wa}" up the duct. 

S])ermatheeae larg’e, in contact with the ventral parietes hack to the sep¬ 
tum and then up on its anterior face, the appearance of a slight curvature 
presumably due to a greater elongation of the anterior wall of the duct. Ova¬ 
ries faii*ly large, fan-shaped, with numerous short egg strings. ^Mature ova 
distinguished, in ])resent condition of these specimens, by an obvious opacity 
that is lacking elsewhere in the gonad. 

Genital polymorpiiis:m. Three specimens are of athecal morphs, even 
rudiments of spermathecae lacking as was demonstrated by removing the 
longitudinal musculature from the interior of the body wall. Each specimen 
is of a different morph. One worm (no. 33) has a small ovary but no female 
funnel on the right side of xiv and a testis but no male funnel on right side 
of xii. Differences between the other specimens are in genital markings and 
penial setae. The markings of no. 31 are at 9/10-10/11 and 14/15-20/21. 
Central follicles of xviii are only slightly larger tlian in adjacent segments. 
Shape and ornamentation of the setae are unknown as only middle frag¬ 
ments of setal shafts were found. (Each fragment was enclosed in a sleeve of 
cuticle that extended for some distance beyond the jagged edges, the setae 
possibly broken as the follicles were luilled out of the parietes.) Genital 
markings of no. 32 are at 9/10-12/13, 14/15-16/17, 19/20-20/21. Penial 
setae are as usual in sexual specimens. 

First order intermediate morphs (c/. Gates, 1956, for terminology) are 
represented in the present lots by rive individuals. One of these (no. 34) has 
four very small speimiathecae that protrude into the coelomic cavities just 
enough to permit distinguishing the duct and amiiulla. The spermatheeal 
doct is slender and shorter than the ainpullary rudiment. Penial setae of this 
worm are as usual. Ovaries and ])rostates are mature though a clitellum is 
as yet unrecognizable. A more advanced stage of evolution was shown by six 
of the S(;ven worms previously examined (Gates, 1941, p. 449) in which ental 
ends of rudiments wei-e just recognizable at the i)arietes. No indications of 
the differentiation of the duct and ainpullary portions were recognized. Tn 
such evolutionary lines all spermathecae appear to have been simultaneously 
and ecpially affected. Whether further growth had been inhibited at an early 
stage of development or whether initial invagination had been too long de¬ 
layed remains to be learned. 

Two specimens lacked one of the posteilor spermathecae, that on the left 
side. No rudiments w^ere present at the sites of the missing organs. A quad- 
rithecal individual, in which the right posterior spermatheca is shorter as 
well as slenderer than the others and without differentiation into duct and 
ampulla, may i)rovide a somewhat earl'er evolutionary stage. 
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Three worms ai^e bitheeal. One of the aiitei'o-bitheeal (spermatheeal 
pores at 7/S only) individuals is juvenile. Spermatheeae (of no. 36) are 
rudimentary and only slightly protuberant into the eoelom. The ])rostates 
are fairly larjie but obviously are juvenile as are the testes, ovaries, and ^ono- 
dueal funnels. Genital mai*king‘s are not distinouisliable (anla^e i)ossibly 
not visible beeause of poor eondition ?). The penisetal follicles, however, have 
attained adult size and the penial setae have the usual shape, size and orna¬ 
mentation. The other antero-bitheeal worm (no. 29) is adult but follieles of 
the ventral setae in xviii protrude only slightly into the coelom. The setae 
are penial but shorter and slenderer than usual and with somewhat coarser 
ornamentation. The postero-bitheeal worm (no. 30) appears to be noianal 
except for the absence of the anterior spermatheeae. 

Four worms are pseudo-intermediate morphs, so-called because they are 
not evolving in the direction of any of the major standai*d morphs such as 
A, li, and Al\. Three worms (nos. 14, 24, 28) have an extra spermatheea on 
the right side of vii. The other (no. 25) has the extra organ on the left side. 
Each extra-spermatheea is normal (as are the othei* struetui’cs) except in 
no. 14 where the ampulla is only al)ont one-quarter the usual size. Genital 
markings are located as follows: at 8/9-11/12, 14/15-15/16, 19/20-20/21 
(no. 14), 9/10-12/13, 14 15-15/16, 19/20-20/21 (no. 24) , 8/9-12/13, 14/15- 
16/17, 19/20-21/22 (no. 25), 9/10-12/13, 14/15-16/17, 19/20 (no. 28). 

Addition of extra organs to a normal complement is much less common 
than deletion in genital polymori)hism. The number of genital markings in 
these mor])hs of P. painUifer avei'ages somewhat higher than in normally 
quadilthecal woi*ms. C^eilainly thei'e is little indication of deletion of mark¬ 
ings, and in some lines iiiai-kings may have been added. 

No indications of any trend toward elimination of prostates or of preco¬ 
cious aboil ion of testes were detected. Aside then from reduction and elimi¬ 
nation of s]iermathecae, reduction (and possibly elimination) of penial setae, 
the evolutionary trends that were noted are toward increase in number of 
spermatheeae and of gonads. The extra gonads represent a return to an 
ancient ancestral condition, but addition to the sjiermathecal liattery ap¬ 
pears to be a change never liefore made in the ancestry of P. papillifer. 

The ovaries seem to have matured xirecoeiously in an aelitellate specimen 
and may have done so in several clitellate individuals. The testes in some cli- 
tellate worms are very large, bushy, each of the numerous long digitiform 
lobes showing only the same early stage of spermatogenesis. Perhaps some 
modification in a system of endocrine control had delayed the initiation of 
male gametogenesis until it was too late foi* the sperm to be matured prior 
to breeding. 

Abnormality. All organs of the left side from the first spermatheea back 
to the prostates are two segments behind their normal locations. Disiilaee- 
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iiiGiits are due to iuterealatiouH of two metaiueres by halving of two meso- 
blastie somites at levels in front of the eiglith (r/. (fates, 1960). ^Metamerism 
is abnormal in the region in front of what normally would have been 9/10. 
Genital markings are at 9/10-12/13, 16 /16-16/17, 20/21-21/22. 

Reproduction. Iildescenee on the male funnels of the Tulare specimen 
jiroves that speian had been matiu'ed. Trideseenee within the seminal eliam- 
bers in the spermatheeal duets shows that copulation had been eomi)leted 
even though a clitellum is lacking. Reproduction in this specimen presum¬ 
ably could have been biimi'ental. ^Maturation of spei*m, even profusely, does 
not, however, guarantee that reproduction is biparental (c/. Gates, 1967). 
Even after copulation reproduction may be parthenogenetic. 

Spermatozoal iridescence was lackiiig on the male funnels and in the sper- 
mathecae of 29 specimens i*egardless of the eondition of clitellum aiid ovaries. 
Tlie breeding season for P. papillifer is unknown, and even if it were, collec¬ 
tion dates are lacking for most of these worms. iMere absence of spermatozoa, 
in these circumstances, scarcely provides trustworthy evidence as to method 
of reproductioii in most quadrithecal individuals. 

Evolution of genital polymorphism obviously is well advanced in P. papil¬ 
lifer. This sort of polymoridusm in earthworms a])]mars, so far as now 
known, only when reproduction has become parthenogenetic. Individuals of 
athecal and of some of the inteianediate mor])hs must repi’oduce i^ailheno- 
genetically. Male sterility is anticipated in some of the quadrithecal worms 
with noianal anatomy. 

Reimarks. ]Most of the specimens prol)ably had been scoui‘ed, then anes¬ 
thetized and preserved in a relaxed state. All now are moi-e or less softened. 
The worms from which the anterior ends had broken off ])]‘obably had been 
suddenly killed and preserved m such strong alcohol as to make them brittle. 

Flocculent masses of corpuscles filled the coelomic cavities of most seg- 
jiients in the anesthetized worms. These masses may mask structures such as 
nephildia so that preservation is not as good as is needed for some studies. 
Presence of quite some amounts of the flocculent material in the coelom of v- 
vi was, in the present case, advantageous as it enabled easy recognition of the 
delicate septum 6/6 and its insertion on the gut just behind the gizzard. The 
septum is, however, attached at several points to the anterior margin of the 
gizzard which might, in less foidunate conditions, have been thought to be 
in vi (cf. notes on several species of Ramiellona l)elow). 

Except as indicated to the contrary above, the external characteristics 
and internal anatomy of each woian are as in previous specimens (Gates, 
1941). 
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Hearts, of eoiii'se, never were found in xiv. Possibly inueh distended an- 
tei‘ior portions of the posterior latero-parietal trunks i*isin«' from the body 
wall of xiv were mistaken by Pisen for hearts. 

Pelationshi])s witli P. mdnnoratus remain to be worked out. 

Plutellus marmoratus (Pisen, 189d). 

Eisen Collection, 0-0-2. (No further data.) 

External (uiakacteristics. Length, 80-83 mm. Diameter, 4 mm. Sei»‘- 
ments, 140, 167. Setae, AA = or < 7iP, Dl) ea. = anterior to elitellnm, 
posteriorly .LI > BC or CD, DD Dorsal pores unreeognizalile. (4i- 

tellum on xiii-xix/2 or xix. Females pores at A, midway between 13/14 and 
eq/xiv, within a transversely elliptical ju'esetal tumescence in />/>. ^lale 
fields distinctly delimited, reaching to presetal secondaiy furrow of xix and 
the imstsetal of xvii, median margins especially tumescent. 

Genital markin^‘s small and not quite as wide as .!/>, circular, eacli with a 
single greyish transbieent central ai‘ea, centered al)out at .1, i)aired, at 9/10, 
15/16 (1 specimen only), 16/17, 19/20. 

Internai. anato:my. Gizzard probably in v (2 sjmcimens) but 5 '6 very 
delicate, possildy incomplete and api>arently attached (luit not inseided) or 
perhaps only adhei^ent at several points to anterioi* margin of the gizzard. 
Gut valvular in xvi-xvii, and tlicre scarcely if at all thicker than the dis¬ 
tended dorsal blood vessel, gi'adnally widening in xviii-xx, normal intesti¬ 
nal width attained only in xxi. Typldosole laidimentary in xix-xxiii, fairly 
higli and simply lamelliform fi'om region of xxiv-xxvi ])osteriorly, ending 
abruptly in 110th of 140 and 127th of 167 segments. 

Last hearts in xiii (2). Ne])hridia avesiciilate, ducts pass into parietes at 
r, D or, occasionally, dorsal to D by a distance aliout ecpial to CD. 

Spermatheeae faii*ly lai*ge, ei*ect in eoelomic cavities and reaching up to 
dorsal jmrietes. Duet much shoi'ter than am])ulla, wider entally and thei*e 
with a considerable protuberance (almost renifoian) from anterior and me¬ 
dian face or from anterior half and in which a number of small .seminal 
chambers are visible. 

Reproduction, Iridescence on the male funnels of each si)ecimen shows 
that sperm had l)een matured. Seminal chambers of two spermatheeae of one 
specimen and all chambers of the other specimen contain speian. Sperma- 
theeal ampullae are tilled with a loose coagulum. As sperm are matured and 
then exchanged during copulation re])rodnction is assumed to be biparental. 
The worms may have l)een collected toward the end of breeding period, 

Re.uarks. The specimens were macerated and fell apart during the dis¬ 
section. The eoelomic cavities of x-xi wei*e filled with a compact eoagulum 
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that (-amc away with diffieiilty fi'om the male funnels. The tips of penial 
setae arc laekino’ or softened and deformed. 

Exee])t as indicated to the contrary above these worms are like P. papil- 
Jifcr. 


Family 0(TOCITAETTDAE 

This family now comprises the Octochaetinae of tlie classical system {cf. 
Gates, 1959), the meronephrie genera of the Diplocardiinae, and the mcro- 
nephric genera having tubular i)rostates of ectodermal origin that were pre¬ 
viously in the Megascolecinae. 

The octochaetids of ^Mexico and Central Amei*ica have been referred, in 
the past, to seven classical genera: EodriJus, AcanthodriJus, Trigaster, T)i- 
chof/aster, Iloivascolfx, TianiieUona, and RamicUa. Consideration of Trigastcr 
and Dichogaster is defei*red to a subsequent occasion. All of the other octo¬ 
chaetids belong in Ramiella. The necessity for placing a Central American 
endemic (Gates, 1957) in an Indian genus pi*ovided yet another demonstra¬ 
tion of the artificiality inherent in a system based primarily on esoteric 
pliylogenies. 

Eisen s collection now pi*ovides some reason for believing that further 
information with regard to taxonomically impoifant somatic charactei’s of 
American, as well as of Indian species, will enable at least two American 
genei’a to be morphologically distinguished from RumieUa. Although the 
American taxa cannot be so defined at pi’csent, resurrection of the first avail¬ 
able name may obviate some nomenclatural changes in the future. 

Ilowascolcx by definition is meganejihridiar' in an anterior por¬ 

tion of the body. ^leganephridial, in the classical system, implied that excre¬ 
tory organs are two per segment only and also that each has a preseptal fun¬ 
nel as well as a coiled postseptal body with an e])idcrmal nephropore in the 
same metamere as the loops. This is the condition that characterized the 
Eudrilidae, Glossos(*oleeidae, Lumbricidae, Ocnerodrilinae, Aeanthodrilinae, 
and some of the Megascolecinae which were all defined (Stephenson, 1930) 
as meganephridial. Other exci*etory systems have several jiairs to several 
hundred inicronephridia ])er segment. In more highly evolved meronephrie 
systems, some microne]diridia were found to be as large as, oi* even larger, 
than meganephridia. To indicate whether a large excretory tubule was or 
was not one of sevei*al meronephridia in a segment, some (pialification was 
needed, and the primitive condition (one paii* per segment) became known 
as purely megane])hridial. American species, so fai* as can be determined, 
are merone])hric and without holoiuqdiridia (as they should be called) in any 
region of the body. Accoi*dingly, these s])ecies are excluded by definition 
from IIoivasvoJex in which tliei'c ai*e “true m<'gane])hridia" (Stephenson, 
1930:843). 
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CJoluis Ramiellona ]\lic‘liaelscMi, 19;)-*) 

The woi'd HamkUoiuL a modification of Ramidhi Avliicli is liased on a 
Hindu patronymic (Ram), by itself hints at the difficulties encountered 
while attemi)tiny to define, in the classical manner, an American taxon so as 
to distinguish it from an uni*elated group of siiecies endemic in the Indian 
])eninsula. Similarities, ex])ressed in the usual classieal manner, actually are 
as follows: lumbriein setae, acanthodrilin male terminalia, one (‘so])hageal 
gizzard in a single segment, micronei)hridial. liamuUn lacks calciferons 
glands which means only that no ])ouches ar(‘ constricted off from the gut. 
Ramiellona accordingly was distinguished by the presence of calciferous 
folds within esophageal widenings in xii and some of the iireceding segments. 
Mention of eso])hageal widenings or of foldings of the inner Avail cannot be 
expected in older descriptions as even Iiighly e\mlved calciferous glands Avere 
derogated taxonomically. HoAvever, one Indian species, Ramiclla nainiana 
(fates, 1945, does have in Auii-xii {cf. descriptions lieloAv) folds betAvecn Avhich 
calcai*eous granules Avere found. For the present, then, the tAA'o genei*a are 
distinguisha])le only by their geographical distributions. 

The (hiatemala specimens probably AA^re quickly killed in the field and 
preserved in a strongly contracted state. ]\rost are folded, twisted, or coiled. 
Dui'ing their stay in alcohol their tissues Avere broAvned Avith the resultant 
loss of optical differentiation. Soaking in a solution of incric acid did im- 
l)rove matters someAvhat, but not enough in several instances to permit char¬ 
acterization of the genital markings. The softening, usually associated Avith 
long stay of eartlnvoians in any of the standai'd preseiwatives, obviates cer¬ 
tainty as to the numl)er of intestinal caeca and sometimes eA^n as to presence 
or a])senee of these structures. The ne])hridia, of course, are in poor condi¬ 
tion and microscoi)ic structure Avas not determinable. Portions of the esopha¬ 
gus almost certainly are deformed in some individuals as a result of sti'ong 
contraction. Extremes of deformation proljably are recognizable, but states 
that seem more normal may not be recognizable after slight relaxation. Even 
before deterioration has set in, field preservation may not lie good enough to 
permit detection of taxonomically im])ortant chai*actei*s in the excretory 
system. 

Ramiellona guatemalana Gates, neAv species. 

( Guatemala, vicinity of Totenicapan, highlands of TIuehuetenango, May- 
Xov. 1902.15-19-3. G. Eisen. 

External (niAKACTEKiSTics. Length 140-190 mm. Diameter 5 mm. Seg¬ 
ments, 287, 294, 320. Prostomiuin, prolobous (30 specimens), recognizable 
from dorsal side (3), visible in buccal cavity from anterior end (27), so 
doqily reti'acted as to be invisible from exteiaor (7). Peristomium soft, AAnth 
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many longitudinal creases, some part (except in 3 specimens) withdrawn 
into the anterior end. Two fui-rows on the peristomium, next to mD, some¬ 
times a])i)ear to l)e deeper than the others and then may look like margins of 
a tanylo])ous tongue. A deep transverse fui^row, however, always demarcates 
the ju'ostomium from the real anterior margin of i. Pigmentation unrecog¬ 
nizable (alcoliolic pi’eseiwation) . A postsetal secondary furi'ow is present 
fi‘om iv ]msteriorly, a presetal secondary from viii. These secondaries in the 
l)i‘eclitellar region, may l)e as dee]) as the interseginental furrows so that rec¬ 
ognition of the latter ])ecomes difficult. Tertiary furrows behind the clitel- 
lum, slight, often apparently incom])lete l)ut scarcely distinguisliable from 
the secondaries. Toward the hind end the segments are veiy short and with¬ 
out secondary annulation. Xephi'opores unrecognizable and doubtless micro¬ 
scopic. First dorsal pore at 12/13 (22), ?12/13 (2), ?13/14 (b), unreeog- 
nizal)le until behind clitellum (2 specimens). 

Setae lacking in ii-iii (20 specimens), also absent in iv (7), (f and h alone 
])resent on right side of iv (3), c and d often lacking on v or v-vi, at first 
very small and very closely paired. In front of the clitellum, Al> — CD, 
.LI < />r, DD ca. = V'^C, near the 37th segment CD becomes wider than 
.L/>, the lateral ranks very gradually l)ecoming more irregular but only in 
region of the IbOth segment beginning to get well into the dorsum. The size 
of the setae as well as the protuberance from the epidermis increases pos¬ 
teriorly and as the quincuncial arrangement is attained, but decreases again 
in the last 4-G setigerous segments. The enlarged posterior setae are rather 
spindle-sha])ed, their tips oiaiamented with about lb rather widely and ir¬ 
regularly interrupted circles of very fine seri*ations. Ventral setae of xvii 
and xix i)enial, usually markedly piutuberant. Venti*al setae of xviii ])resent 
(37 specimeiis), seemingly displaced slightly toward mV, oimamented dis- 
tally with short transvei’se rows of fine serrations at 15-20 circumferential 
levels, a shorter terminal portion eurved slightly to one side. 

Clitellum saddle-shaped, reaching down nearly to B, on xiv-xix. 

Speimathecal pores transversely slit-like when closed, nearly circular 
when open and then filled with a ])lug of hard coagulum or revealing inter¬ 
nally smooth and glistening anterior as well as posterior lips in contact with 
each othei*, in .iU at 7/8-8/9. Female ])Oi’es minute, in setal annulus of xiv, 
just in fi'ont of or slightly anteromedian or anterolateral to a. iMale pores 
somewhat larger, transverse slits, in seminal grooves and just at 17/18. 
Prostatic i)ores immediately lateral to apertures of penisetal follicles, usually 
unrecognizable exce])t when ti*action on adjacent epidermis se])arates the 
margins, about at equators of xvii and xix. Tlie ])cnial setae at first appear 
to emerge from a single a|)erture on each side of xvii and xix, but after they 
have been pulled out, a dividing membrane can be seen to reach down almost 
to the level of the external .surface of tbe e])idei*mis. Seminal grooves with 
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tumescent margins, well lateral to i>, curve mesially in xvii and xix to the 
])rostatic pores. An ecpiatorial poi*tion of xvii and xix, about at AB on each 
side, seems to be somewhat tumescent and is protuberant in a rather conical 
mannei*, follicle apertures at the apex. Seminal grooves and genital mark¬ 
ings provide boundaries for a median male field that usually is slightly 
depressed. 

(lOnital markings unpaired and median, transversely placed, the anterior- 
most often about reaching mB(\ size decreasing posteriorly, along interseg¬ 
ment al furrows as follows: 16/17 (15 specimens), 19/20 fll), 20/21 (12), 
21/22 (4). Posterior markings jierhaps develop later than the one at 16/17 
as they are lacking on the younger specimens. Pach marking ]irobably has 
one transverse row of circular areas. Tlie equatorial annulus of xx and xxi 
(4 specimens), between the genital mai'kings, is conspicuously ])rotuberant, 
apiiai'cntly somewhat tumescent and with a distinctive white o])acity that is 
es]mcially obvious because of the alcoholic browning in adjacent areas. 

Internal Anato:\iy. Septa 5/6-9/10 large, funnel-shaped, posteriorly 
directed, 5/6 muscular, 6 7-9/10 thickly muscular, 10 11 slightly muscular, 
11/12 obviously thicker, 10/11-11/12 united peripherally except ventrally 
in a middle portion of (HJ and organs of xi nnrecognizalile in a dissection 
from the doi'sal side until after the apparently very thick se])tum 10/11 has 
been se])arated into its constituent ])arts. A sjiecial longitudinal muscle band 
at ml) is iiresent from 11/12 or 12/13 and is very distinct. Large and strong 
muscle bands from tlie ])Ost(U'ior margin of the gizzard are inserted in the 
parietes of xi or xii. Diagonal muscle bands, with median luirietal insertions 
near nerve cord, are present in xvi-xix; two in xvi on each side that are wide 
]u-ovide a useful marker for the segment, sometimes only one is present on 
each side but then it is much widei*, covering the parietes from 15 16 to 
16/17. A transverse muscle band from the gut in xiii passes, on each side, 
straight laterally to a parietal insertion. 

Cdzzard large and strong, with a tliickened cuticular lining, in v (8 s])eci- 
mens), Imt because of the size of the septal funnels aliout at the level of viii- 
ix as indicated by intersegmental furrows externally. Postgizzard portion of 
esophagus narrow, high up in the coelomic cavities, little if any longer than 
the gizzard, or at most shorter than the section in i-v. Esophagus deeply 
constricted by 7/8-12/13, a])parently with five pairs of sacs, the first two or 
three pairs gorged with blood so as to ap]iear black, the last two pairs always 
white, the first two pairs appai*ently opening widely into the esophagus, the 
next three pairs more nearly constricted off, but without stalks and o]iening 
through smaller circular apertui-es. Calciferous lamellae numerous, thin, 
high, with free margins centrally, in viii-xii and i)Ossibly reaching very 
slightly into vii. Lower and rounded longitudinal ridges are present on the 
inner wall of the esophagus in xiii-xiv. Intestinal origin in region of inser- 
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tion of septum 14/15, apparently just iu front of the insertion (4 speeimens) 
or just behind (4) — septa 14 15-15/10 often in eontaet inesially and ad¬ 
herent to eaeli other, an anterior portion of the intestine with insertions of 
one 01 * liotli sei)ta sometimes drawn back into the inteinor of the gut, the adja¬ 
cent portion of tlie intestine then 1)nlged fonvai'd. Intestinal caeca small, 
paired, arising just lateral to the level of the secondary typhlosole (which is 
indicated externally by a deep red band) and immediately behind the septa, 
in Itxxiii-xxvi (1 specimen), xxiv-xxvi (1), xxiv-xxvii (1), xxv-xxvi (1), 
xxv-xxviii (1), (xxiv-xxv?) xxvi-xxx (1) xxv-xxx (1) , unrecognizable (1). 
Typhlosole rudimentary from xvi to region of xxii-xxiv, thence posteriorly 
fairly large, thicker distally and with three longitudinal ridges on its ventral 
face, ending abruptly in lG2d of 287, ITGth of 294, IGSth of 320 segments. 
Latei'al ty])hlosoles low but sim])ly lamelliform, beginning and ending 
abruptly, uninterrupted, just median to the caecal apeidiires, from tlie re¬ 
gion of xxii-xxiv to xxx-xxxii. Supra-intestinal glands lacking. 

Dorsal blood vessel single throughout, complete, bifurcating just be¬ 
hind 01 * under the brain, the liranches passing ventrally along tlie circum- 
pharyngeal nervous connectives to unite and become the ventral trunk (2 
specimens). Ventral ti*unk complete, in front of 4/5 joined by three pairs 
of l)lood-filIed vessels and then bifurcating over the subpharyngeal ganglia 
(3 specimens, in one of which the brandies are traceable only a short way 
u]) the nervous connectives). Extra-eso]diagea] trunks recognizable from ii, 
large and filled with blood anteriorly, median to segmental commissures, 
em])ty and not traceable posteriorly. Supra-esophageal trunk bound closely 
to gut in viii-xii, with a large branch to each calciferous gland of viii-xi, 
Iiifiircating anteriorly in xii. Commissures of vi-x lateral, traced to the ven¬ 
tral trunk except in vi, each joined just before opening into the ventral 
trunk hy one or two vessels as lai*ge as itself. Commissures of v lacking 
or unrecognized. Hearts of xi-xii latero-esoi)hageal, anterior bifurcation of 
a heart of xii continuous with posterior bifurcation of the supra-eso])hageal. 
Subneural trunk not found (7 specimens) and probably lacking. Latero- 
l)arietal trunks not found. 

Excretoi‘y system meronephric. A longitudinal band of closely crowded 
micronephridia is somewhat lateral to mV on each side in iii-iv. Two ducts 
emerge together from the antei’ior margin of the cluster, but separate almost 
at once and disappear from view on parietes of ii and iii. Smaller clustei*s of 
nephridia are present on the anterior faces of 4/5-11/12 or 12 d3. One clus¬ 
ter usually is recognizable way up on the septum alongside tlie gut. Another 
cluster joins the duct which runs downwai'd on the septum, neai* the ventral 
]>arietes. Nephridia are at the parietes from one of segments xii-xv Imt at 
first the loops are vertical against anterior faces of the sejita, from xx pos¬ 
teriorly tlie tulniles are arranged in a transverse row at the middle of each 
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sejL’nieiit. At least five loii^itiidinal ranks aiipeai* to l)e present on eaeh side 
of th(> body (crowding* and poor eondition of tlie oi’^'ans oliviatin^- more ])re- 
eise eliaraeterization). Tlie median ne])]n*idium on eaeh side in a ])osttyphlo- 
solar 1 ‘eo'ion of tlie body is no larger than some otliers in the same sei>‘iuent, 
but it does have a i)i‘ese]ital funnel. 

i\retandrie (7 specimens), testes of xi bushy, male funnels laro‘e and pli¬ 
cate, the testicular chamber (formed by ]ieripheral union of 10/11-11/12) 
eontainiiiii’ more or less coaji'ulum but no seminal vesicles, ^lale funnels of x 
rather small but plicate (no testes in x). Seminal vesicles finely acinous, one 
pair, fillin”' the coelomic cavity of xii, at maximal development l)ul^‘in«* 
pockets of 12 '13 back into xiii or xiv or (1 specimen) rupturing’ 12/13 and 
peneti-atini>‘ into xiii where a number of the lobes are separated off (owino’ to 
maceration?). i\Iale e:onoduets without epididymis but sometimes shortly 
loojied in xiii-xvi, with thick wall (presumably muscular but without sheen), 
slightly narrower in xvii and there lateral to i>i*ostatie ducts, passing* down 
into the ])ai*ietes in fi*ont of a of xviii. Slender duets from male funnels of 
X are traceable (1 specimen) back to junctions with othei* ducts in xii. Pi*o.s- 
tates tubular, coiled in xvii and xix, distending se])ta or i*eaching‘ into xix 
and xx-xxii, ducts with muscular sheen and 2-3 mm. long. A thick muscular 
sae containing follicles of functional penial .setae projects cons]ncuously into 
the coelomic cavities just median to each prostatic duct. Reserve penial setae 
often occur \n a membranous sac that ]iasses back from the apex of the mus¬ 
cular sac. Penial .setae red oi* with some greenish coloi* in an ectal ])ortion of 
the largest shafts, thick, 2-4 mm. long. Shaft nearly straight or in a slight 
ai*c like a parenthesis. Distally the shaft narrows abru])tly or gi*adually, the 
tip band-like, curved ovei* to one side and at low magnification often seem¬ 
ingly hook-shaped. The niargins of the band usually are slightly curved 
towai'd each other, but when the nai'rowing is abru])t the short tip may have 
a sha]>e more or less like that of the bowl of a spoon. Oimamentation is of 30 
or moi'e circles of fine seri*ations, irregularly and fi*e({uently intei*ru]ffed. 
The teeth, on the ti]), are fewer, coar.ser, and with pointed distal ends well 
away from the shaft. 

Spermathecae fairly large, to b mm. long, reaching up to the level of gut 
on the anterior faces of the septa, adiverticulate and without external demar¬ 
cation into duct and ampulla. The duet is the anterioi* vertical portion pas.s- 
ing straiglit down through the body wall and is thickei* than the anpudla. 
The narrow lumen of the coelomic ])oi*tion of the duct curves over posteri¬ 
orly. The long ampulla gradually narrows entally. The rather thieki.sh wall 
is provided with numerous closely crowded annular ridges. The seminal 
chambei's, 6-8, are in the thicker ant(‘rior wall of the duct. Ovaries fan- 
sha]ied, witli several short egg strings, usually hidden against ventral pari- 
etes by muscle bands. Oviducal funnels slightly folded, readily recognizable. 
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Kf^PKODUCTioN, Iridescence on the male funnels of three aelitellate and 
one clitellate s]iecimens is brilliant. Iridescence also is recognizable in the 
s])ermatheeal seminal chambers of the aelitellate worms, but was not distin¬ 
guishable in two spermathecae of a clitellate specimen. Reproduction, inas¬ 
much as sperm are matured and then exchanged in copulation, is assumed 
to be biparental. 

fiKOWTH STAGES, duveuile 2 mm. thick. The epidermis in ^17> at equators 
of xvii and xix appears to be slightly tumescent. The tips of the red setae are 
just distinguishable in a central depression of the tumescence. The testes 
(xi only, none in x) are bushy but seminal vesicles had not as yet appeared. 
Tlie s])ermathecae just protuberant into coelom, slender but already lient 
over toward the posterior septa. The ventral follicles of xvii and xix are 
protuberant into coelom just enough so that they can be gras])ed with the 
fine foree])s. Each follicle contained three red setae, one a mere tip, a second 
about half the length of the longest which has a riblion-like and flat ti]n The 
male funnels are recognizable in x as well as in xi, but are much smaller in x. 

Larger juveniles ]mssess more prominent tumescences in xvii and xix, but 
still lack seminal grooves. 

^[ore mature worms, with distinct seminal grooves, were listed as aclitel- 
late. One such has no genital markings and may not have ])een mature 
enough for them to be recognizable. Testes, with early stages of spermato¬ 
genesis, are unusually large in one early aelitellate with quite juvenile pros¬ 
tates, male funnels and seminal vesicles. 

Aelitellate worms with sperm in the si)ermathecae showed no signs of a 
clitellum having regi'essed, but the seminal vesicles are dai‘k. Epiderjnal evi¬ 
dences of clitellar regression could have been uni'ecognizable because of alco¬ 
holic bi*owning, but contrariwise the dark appearance of the vesicles could be 
due to the browning by alcohol and so not evidence foi* postsexual regression. 

Autotom Y. Three worms obviously are very recent ]'>osterior anquitees. 
Two to seven circumferential constrictions, always at intersegmental levels, 
are I’ccognizable, on several other specimens, in the teianinal forty milli¬ 
meters of the body. At some of those constrictions the body wall already had 
been ruptured on one side or the other. The species obviously autotomizes 
readily, perhaps rapidly and sometimes extensively. The stimulus to the rup¬ 
turing, in the present instances, may have been provided by grasjiing the 
worm posteriorly to drop it into the preservative. Individuals of species 
that do autotomize readily never have done so, in the author s experience, in 
killing alcohol regardless of the strengtli employed. Aidotomy then can be 
avoided by seizing the worm near the anteiuor end. 

An anterior nipture through which spermathecae protrude (aelitellate 
specimen) is likely to have been lU’odiued by the instrument used for digging 
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(or perhaps ploughing) np the worms. Eight anterior fragments probably 
were broken off in that way. 

IxGE^STA. Eartli, reddish. No bits of plant matter were recognized under 
the binocular. 

Abnormality. Spiral metamerism involving segments xi-xvi ( 1 speci¬ 
men) . 

Parasites. Large, blood filled blisters of the intestinal wall in region of 
xvi-xxx contain two i)arasites each for which it is hoped identification can 
l)e obtained. 

Pe:\iarks. Parietal insertions of some of the anterior septa almost cer¬ 
tainly are displaced from their proper intersegmental levels. Two adjacent 
membranous se])ta sometimes adhere to each other so completely as to result 
in erroneous enumerations. Painstaking manipulation and repeated cheeks 
against fixed-position organs and against external annulation often were 
necessary. Even so, certainty as to the segment of intestinal origin was 
not achieved. 

Some coclomic cavities were completely filled by a coagulum. No glands 
were recognized in the body wall above the genital markings. 

Several characters, including retraction of the prostomium, location of 
the first dorsal i)ore, quincuncial arrangement of the setae, genital markings 
—identically located and each with a transverse row of circular areas, the 
trifid typhlosole, the ten ranks of nephridia in a postclitellar portion of the 
body, suggest relationships with the Salvadorean 7f. lasinrus. l)iffei*ences, 
however, are numerous and as follows: prostomium pi'olobous {e]u'lobous) , 
clitellum saddle-shaped and on xiv-xix (annulai’ on xiii-xx), muscularity of 
5/6 (septum not mentioned), gizzard in v (vi), caleiferous sacs in viii-xii 
(ix-xiii), segmental commissures and hearts in vi-xii (vii-xi), presence of a 
testicular chamber (not mentioned), metandric (holandric ? with seminal 
vesicles in xi?), spermatheeae adiveiticulate (with a sessile, rosette-shaped 
diverticulum). Guatemalan worms also appear to be slightly larger and to 
have more segments. Some of these supposed differences may be of little or 
no taxonomic significance (c/. E. Jasiur}(s below) and the more important 
ones now appear to be those relating to the clitellum and to the spermathecal 
diverticulum. 

To facilitate further discussion of relationshi])s in this difficult group 
there are subjoined certain notes on those species of which no material has 
l)een available for study. Each of these forms, with one exception, is known 
only from the original specimens secured at a single locality. 
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Ramiellona balantina (Jntes, new s])ceies. 

Oiiateiiiala, vicinity ot' Totenicapan, hiolilands ot* 1 Inehiietenango, ]\[ay- 
Nov. 1!)02, 0-3-0. G. Eisen. 

IExtkkxal ('iiAKACTERisTics. Lcno’tli, llGinin. Eiaineter, 6 nim. (largest 
speciinen). Segments 111 (old posterior ampntee), 197,203. Pigmentation 
not determinable (alcoholic i)reservation and considerable Inmvning). Pro- 
stominm jn'olobons (2 specimens), withdrawn but visible from the anterior 
end 01 * nnreeognizable (third sjiecimen). A postsetal secondary furrow is 
liresent from vi or vii posteriorly, a jiresetal secondary from viii or ix. Sec¬ 
ondary furrows behind the clitellum, slight and scarcely distinguishable from 
the tertiaries. Setae jiossibly lacking in ii as well as iii (part only .^), a and 
h of xvii-xviii present, a and h of xix penial, very small and very closely 
paired in preclitellar region, AB Qa. = CI), AA < B(\ 1)1) ca. = V 2 ^' 
throughout much of the body, toward the jiosterior end AB and ('!) some¬ 
what wider but only slightly smaller than .LI, the d rank becoming some¬ 
what above niL, all more protid)erant and prol)ably somewhat lai*ger. Setae 
in the region of cxx ornamented with irregular interrupted circles of fine ser¬ 
rations, a shoi't portion of the tip curved to one side so as to have a hook- 
sliai)e. Xephropores unrecognizable and apparently mieroscoiuc. First dor¬ 
sal pore, at 12/13 (2), ?13/14 (1). 

Si)crmathecal ])ores, fairly large, centered about at .1, one pair, at 7/8 (3 
specimens). Female pores minute, just in front of a and hence in e(iuatorial 
annulus of xiv (1). ^lale pores, somewhat larger, in seminal grooves, lateral 
to B at 18 ^19 (3). Prostatic ])ores at ends of the seminal grooves, just lateral 
to apei'tnres of jienisetal follicles, at eq/xix. The ])enial setae at first appear 
to jiroject from a eommon aperture but aftei* they have been drawn out a 
veilical membrane can be seen to reach down almost to the level of the 
external surface of the epidermis. Seminal grooves, lacking in the smallest 
specimen, pass from the ])rostatic poi*e antei*olaterally to 18/19 (lai*ger 
worm) or to 17/18 (largest specimen). Ventrnm of xix to mBC markedly 
tumescent (3), reaching greatest elevation at .1 where there is a half-collar 
of special protuberance that is o])en laterally just beyond the penial setae. 

Genital markings unpaired, transversely placed, recognizalile only on the 
largest s])ecimen and there at 15/16-17/18, 19/20-21/22. Each marking 
probably has one transverse row of eii'cular areas. 

Internal anato:my. Se])ta 5 T)-9/10 large, funnel-shaped, po.steriorly 
direct(‘d, 5/6 muscular, 6/7-9/10 thickly muscular, 10/11 muscular, 11/12 
thickly muscular, 10/11 and 11/12 united pei‘i])herally except ventrally in 
region of BB so that organs of xi are unrecognizable in a dissection from the 
dorsal side until after an a])pai*ently very thick sei)tnm 10/11 has been sepa¬ 
rated into its constituent ]>ai*ts, S])ec al longitudinal mn.scle band at ml) 
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(juite distinct. iiiviscle ])ands from tlie posterior margin of tlio i>izzard 

pass I)ack to ])arictes in region of x-xii. A strong- l)and from the lateral face 
of »nt, on oaeli side of xiii, has a paiaetal insertion laterally in xiv. Dia^'onal 
parietal bands, strono* aiid wide, have median insertions near the nerve cord 
in xviii, Imt similar l)ands ai‘e lacking in xvi-xvii. 

(Jizzard lai’ge and strong, with thickened cnticnlar lining, in v (d s])e(d- 
mens) but about at level of viii-ix as indicated by intersegmental furrows 
externally', so elongated in one worm that its anterior o])ening is dorsal and 
its posterior aperture is ventral. Postgizzard iiortion of esoidiagus narrow, 
high up in coelomie cavities, little if any longer than the gizzard, deejily con¬ 
stricted at insertions of 7/8-12 A3, the j^ortions in viii-ix thin discs of neai'ly 
circular outline between compi-essing septa, a somewhat largei* but equally 
thin disc in x obviously bilobed. Calciferons lamellae with free margins cen¬ 
trally, in viii-xii, of xi-xii within nearly sjdieroidal unstalked sacs all foui* 
of which at fii'st appeared to be in xii as sepai*ating tissues are very thin. 
Intestinal origin in the i*egion of insertion of 14 lo, seemingly (3 s]^ecimens) 
just in front of 14 15. Intestinal caeca small, recognizable oidy with diffi¬ 
culty, in xxiv-xxv (3), possibly a smaller caecum in xxvii (1). Tyjdilo.sole 
rndimentaiy but lamellifoi'm in xvi to region of xxii, thence posterioily with 
widened venti*al ])ortion beailng three longitudinally lamelliform ridges, 
ending abruptly in 123d of 197 segments Init in the am])utee becoming rudi¬ 
mentary in the 94th segment and unrecognizalile behind the 108th. Lateral 
tyi>hlosoles low but lamelliform, uninterru])ted, in xxii-xxviii. Su])ra-intes- 
tinal glands lacking. 

Dorsal blood vessel single thi'oughout. Extra-esophageal trunks enqdy 
and unrecognizable cxce])t anteriorly. Supra-esophageal trunk distinguish¬ 
able only in xi-xii. Subneural trunk not found (2 specimens) and probably 
lacking. Lateroparietal trunks uiu*ecognizable. Segmental commissures of 
vi-x lateral, traceable to ventral trunk only in x. Hearts in xi-xii, latero- 
esophageal. 

Excretory system meronei>hric. A longitudinal band of closely crowded 
micronephridia parallels the nerve cord on each side of the body in iii-iv. 
Smaller clustei's of microne])hridia are ])resent on the anterioi* faces of septa 
4/5-11/12 or 12/13. Xe])hridia from xiii posteriorly, on the parietes, behind 
XX in at least four (])ossibly 5 or G ?) longitudinal ranks, the tubules trans¬ 
versely placed at the e(iuator of each segment. The medianmost ne]ihridium 
on each side, toward the hind end, has a ]n*eseptal funnel. Stomate neidiridia 
of one .specimen obviou.sly are thicker than the astornate tubules of the .same 
segment. 

Hetandric (3 .s])ecimens), te.stes (pre.sent only in xi) birshy, the testicular 
chamber with little or no coagulum but reaching forward (because of a ven- 
ti*al ]mcket of 10/11) on door of x nearly to 9/10 (largest specimen). ]\rale 
funnels all plicate, tho.se of x smaller, those of xi (the large.st specimen) 
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within the anterior jioeket of the testicular eliamber. Seminal vesicles finely 
acinous, one ])air in xii. Male gonodncts without epididymis, united on each 
side in front of 12/13, seemingly with a muscular sheath thou^’h the sheen is 
unrecognizable, passing’ down into the jiarietes in the rei^lon of 18/19. Pros¬ 
tates in younger s])ecimens obviously juvenile and coiled in xix, probaldy 
adult in the largest woian where they reach into xx. Ducts al)out 2 mm. long, 
muscular, looped. T^enisetal follicles within two thick, muscular sacs con¬ 
spicuously protuberant into coelomic cavity of xix. ]\Iembranous sacs pass¬ 
ing back from the apex into xxiii, each containing a large and a small reserve 
seta as well, sometimes as a mere tip of a third. Penial setae (functional), 
2 -f- mm. long, thick, sometimes widest at ectal end which sometimes appears 
to be ratlier bulbous and abruptly narrowed to a terminal spine. The latter, 
usually softened, reveals under high magnification the shape of a spoon bowl. 
Shafts of reserve setae lack the bulbous widening at the tip and may narrow 
gradually to a thin band. Ornamentation is of frequently and irregularly 
interi'upted circles of fine serrations, the teeth slightly larger and rising 
slightly away from the shaft on the nan‘Owed tip. 

Spermathecal duct vertical, thick, wider entally, adlierent to the posterior 
face of 7/8, with a rather flat dorsal surface. Ampulla of about the same size 
as the duct, on the ventral parietes, ovoidal, narrowing to a very short but 
still faii*ly thick neck that ])asses to the posterior face of the duct. The wall 
of the ampulla is opacpie (not memlu'anous) and without obvious i*idges. The 
lumen is wide distally and filled with coagulum, ljut in the neck it is very 
small as in the duct. Six slight white rounded protuberances on the doi‘sal 
face of the duct anteriorly mark the sites of distended seminal chambers. 
One or two additional chambers may be present down deeper so as to be un¬ 
recognizable externally. Ovaries fan-shaped. 

Eepkoductiox. Iridescence on the male funnels of the largest worm is 
brilliant. The seminal chambers, in one spermatheca, are filled with a mate¬ 
rial in which iridescence is readily recognizable. Although there is no clitel- 
lum, the worm must have copulated. Eeproduction, as sperm are matured 
and exchanged in copulation, is assumed to be bii)areutal. 

IxuKSTA. Earth, fine textured, dark, of a reddish brown color, without 
macroscopically recognizable plant fragments. 

Parasites. Six nematodes, red exce])t at each end, wei*e found in the 
coelomic cavity of xii (1 worm). Sevei*al small white cysts are ])resent on an 
anterior portion of the intestine. 

Ee^marks. Protuberances from xix presumably can be inserted into the 
large spermathecal ])ores to function as temporary intromittent organs. 

The short seminal grooves of the less mature worm are slight and may 
not have attained full develo]mient in doptli as well as in length. 


Voi.. XXXI] GATE^: EARTmVORMt< OF EISEX'S VOLLECTIOX 


205 


An esophageal typlilosole at mV, as in the previous and the next species, 
was not recognized. 

Somatic anatomy indicates close relationships to species that are desig¬ 
nated hereinafter as the "GjuatemaJann' group. The major difference from 
others of the group (and which probably would have been considered very 
im^mrtant in the classical system) is that the genitalia have undergone the 
metandric and the balantin reductions. The present s]mcies, accordingly 
provides one more demonstration that genital anatomy is liable to more rapid 
evolutionary modification than the somatic. The ])ersistent male funnels of 
segment x .show that advent of metandry was recent. Holandric individuals 
or even a holandric subspecies may be found. The balantin reduction of the 
ancestral aeanthodrilin male terminalia is much rarer than the microseolecin 
and is as yet little known. 

The peristomium, with numerous longitudinal wrinkles, is flaccid, a con¬ 
dition that aiipears not to be wholly attrilnitable to postmortem softening, 
es])ecially in view of the firmne.ss of the prostomium. Apparently under way 
in the ^'guatemalana'' group is an evolutionary derogation of the fir.st seg¬ 
ment which can be expected to result, ])erha]}s in some hitherto uncollected 
species, in disa])])earance of intersegmental furrow Vi>. With loss of the setae 
of tlie next metamere, i and ii would be indistinguishable and all fixed- 
position organs would a]^]iear to ])e one level in front of their usual locations. 
Jirst such a change a])pears to have been completed in two megascolecid In¬ 
dian genera, Tonoscolex (fates, 1933 and Xelloscolex dates, 1939. A similar 
process is well under way in at least one s])ecies of the American glossoscole- 
cid genus Pontosrolex Schmarda, 1861, in which 1/2 lias disajipeared lint 
setae of ii still are present. The prostomium in P. corethrurns (]\Iuller, 1856) 
seemingly has disappeared, but in Tonoscolex and Xelloscolex was retained. 
Retention of the ])rostomium now seems more likely to characterize more 
advanced .stages of peri.stomial derogation in CVnitral America. 

iMale apertures in the .sup]) 0 .sedly ancestral, aeanthodrilin genitalia of the 
classical system are at eq/xviii, midway between the anterior and po.sterior 
pi*ostatie pores which are at eq/xvii and eq/xix. Although all four glands 
ap])ear to be ecfually developed (and presumably synchronously) in the 
"Gpiatemalana'' group, the male a]iertures are further anteriorly, at 17/18 
and lienee closer to the openings of the fir.st pair of glands. I)isa])pearance of 
the anterior prostates .supiiosedly involves union of male and posterior pros¬ 
tatic pores. That has not lia])])ened in P. halantina where the male openings 
do not even get into xix, but are at 18/19 and so are at the same distance 
from the remaining ])rostatic iiores as they previoirsly were from the an¬ 
terior pair. 
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Ramiellona strigosa dates, new s])eeies. 

Guatemala, vicinity of Totenieapan, highlands of 1 hiehnetenango, May- 
Xov. 11)02, 0-5-1. G. Eisen. 

External characteristics. Length, ca. 97 mm. Diameter 3-3V-j nmi. 
Segments, 181, 203, 208. Ei-ostominm prolohoiis, jnst reeognizal)le from dor¬ 
sal side (2 s])eeimen.s), visilde only fi*on] anterior end (4). Eeristominm soft, 
with nnmei-ons longitudinal creases, some part withdrawn into anterior end 
(G). A postsetal secondary furrow is pi*esent from v, a ])resetal secondary 
from viii or ix. Tertiary furmws behind the clitellum, slight, often a])par- 
ently incom])lete and scarcely distingnishalde from the secondaries. Setae 
present from ii, small, closely paired, DD ca. = VoG throughout, AB = Cl), 
AA < BC anterior to clitellum, heliind the clitellum AA > BC, toward pos¬ 
terior end A A and BC only a little larger than AB and Cl), venti*al setae of 
xvii and xix penial, ventt*al setae of xviii present (6 s])ecimens) and median 
to seminal gmoves. Ne])ln*o])ores unrecognizable and doubtless microscopic. 
First dorsal ])ore at 12/13 (G), in the clitellate woian a functional ])oi'e pres¬ 
ent at 13/14. 

Glitellum dai'k red, intersegmental furi*ows obliterated, dorsal jiores oc¬ 
cluded, setae unrecognizalde, probalily at maximum tnmescem'c, saddle- 
shaped, reaching down to B exce])t in xvii-xix and there only to mlU\ on 
xiv-xix, extending halfway through xx and slightly into xiii but in each of 
those segments much thinner and not so dark. 

Spermatheeal pores with rather irregular mai’gins, not minute, centered 
about at B, two pairs, at 7 /8-8/9 (G specimens). Female pores minute, in 
setal annulus of xiv, slightly anteromedian to or just anterior to a (3). Male 
l)ores in seminal gi‘ooves, apparently at 17/18 (3, luit location could not be 
confirmed hy ti*acing male gonoduct through the musculature). Seminal 
grooves well lateral to B, ]niss mesially in xvii and xix onto cons]ncuous pro¬ 
tuberances at apices of which are ])rostatic pores and follicle ajicrtures. 

Genital markings uni)aired, tt*ansversely i)laced, each with a single ti’ans- 
verse row of cii'cular areas, at 10/11, 11/12 and 20/21 (2 siiecimens), 11/12 
and 20/21 (1), in BB posteriorly, reaching into BC anteriorly, unrecogniz¬ 
able and ])resumably not yet developed (3 specimens). Areas of translucence 
and of al)ont the same size, slightly depi*essed, may be ])i'esent, on some s])eci- 
mens at lG/17, 18/19 and 19/20. 

Internal anatoaiy. Se]ita 5/G-11/12 funnel-sha])ed and posterioi*ly di- 
1 ‘ected, funnels of 5/G-9/10 es]>ecially large, 5/G membranous but com])lete, 
G/7-9/10 or 10/11 i*athcr thickly muscular, 11/12-12/13 slightly strength¬ 
ened. Special longitudinal muscle band at ml) very distinct. Diagonal 
muscle bands broad, with median ])arietal insertions neai* nerve coi‘d, pres¬ 
ent in xvi. 
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(iizzai'd lar^c and strong*, about at tlie level of viii-x as indicated hy inter- 
se«niental furi'ows exteiaially ])ut actually in v (b speeiniens). ]\)st‘>’izzard 
])ortion of esopha.uus slender, fairly hi^h up in coelom, dee])ly consti*icted at 
the se])tal insertions, (bdciferous lamellae fairly higli and with free mar^iiis 
centi'ally, in viii-xii. Small, latei*al sacs seemingly are present in each of vii- 
X, the sacs o])enin!U- widely into eso])ha«’eal lumen. Sacs in xi-xii moi‘e dis- 
timhly constricted off, tliough unstalked, and protrudino’ slightly above and 
slightly below the median portion of out. Intestinal oriohn in the I'e^Ion of 
the insertion of 14/15, almost certainly just behind 14/15 (1 specimen), ap¬ 
parently so but possibly not (the other four). Intestinal caeca indistinct, in 
xxiii-xxiv (3 specimens), a])parently just in front of the septa, and in one 
worm recoonizable only on tlie left side, in (xxiii?) xxiv-xxviii (1), xxiv- 
xxviii (1). Typhlosole rudimentary till reoion of xxii-xxiv, then abruptly 
enlarged, widened vent rally and there with three low but lamelliform and 
h)no'itudinal rido-es, with obvious veilical ridoes on the lateral faces dorsally 
foi* a numl)er of seomonts, endino; abi*u]4ly in 110th of 181 or 111th of 203 
segments, still recognizable at OSth segment of one of the anterior fra^’ments. 
Lateral ty])hlosoles low Init lamellifoian, l)eginniiu 4 * and endini^' al)ru])tly, in 
xxiii-xxviii. Supra-intestinal inlands lacking*. 

Dorsal blood vessel si]ii»le throu^Iiout, bifurcating just b(‘liind oi* just 
under the brain. Ventral tiaink complete, bifurcatin*^ just over the sub- 
])haryn<>eal oaniilia. Extra-esoi)ha^eal trunks median to se^anental commis¬ 
sures, filled with blood antei'ioily but emi)ty and uni‘ecoonizab]e ^Posteriorly. 
Su])i’a-eso])ha;Li'eal trunk visible only in xi-xii. Subneural trunk uurecojpiiz- 
able and i^resumably lacking-. Latei'oparietal trunks unre('OgnizabIe. Seg¬ 
mental commissures of vi-x lateral, none found in v. lleails of xi-xii, latero- 
eso])]iageal (5 specimens). 

Excretory system merone])hi'ic. A longitudinal baud of closely crowded 
microuephridia is somewhat lateral to mV on each side of the body in iii-iv. 
Smallei* clusters of nephridia are ])resent on the anterior faces of septa 4/5- 
11/12 or 12/13. Xei)hridia are on the parietes from xiii i)Osteriorly and be¬ 
hind the clitellum the loo])s are transversely jdaeed. Nephridia almost cer¬ 
tainly are in three longitudinal ranks on each side posteriorly, one i*ank 
about in BC, the other two further laterally. The medianmost tubule on 
each side in i)ost-typhlosolar segments has a i)reseptal funnel. 

Ilolandile. Seminal vesicles finely acinous, paired in xi and xii, in one 
woi'in smaller vesicles but with typical lobulation also present in ix. ]\rale 
gonoducts of a side without epididymis, united just in front of 12/13, thence 
back api^arently provided with a muscular sheath, zigzagged oi‘ shortly 
looped in xiv-xvi, slightly slenderer in xvii where they are lateral to the pros¬ 
tatic ducts, passing down into the parietes in the region of tlie insertion of 
17/18 (but not traceable through the musculature). Prostates tubular, 
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coiled in xvii and xix, the posterior pair sometimes extending into xx or xxi. 
Duets musenlar, 1-2 mm. long. Penial setae to IV 2 ^ong, slenderer than 
in the other species, shaft curved in an arc like tlie parentheses but somewhat 
asymmetrically, narrowing rather gradually toward eetal end to a thin and 
flat band with both mai'gins curved ovei* on concave side of shaft. Ornamen¬ 
tation of two longitudinal ranks of ti*ansvei*se seri‘ations, one rank on the 
upper side of the shaft as it lies naturally on the slide and the other on the 
lower side. The serrations comprise 2-7 teeth of variable size and shape, 
some of a more or less triangular shajie, othei's thorn-like. The functional 
setae are yellow and with eaeli there is associated one small reserve seta. 

Spei*mathccae with a main axis that is 2-3 mm. long, slightly and gi'adu- 
ally narrowed entally, usually posteriorly directed on the ventral parietes 
and then u]nvard on the anterior faces of the septa. One s])ei*matheca turns 
mesially and anteriorly to pass into the segment next in front. The duet is 
much shorter than the ampulla wliich has on its inner wall nnmerous closely 
crowded annular 1 ‘idges. Diverticulum a large, nearly circular dorsoven- 
trally flattened disc on the parietes of the segment next in front of that con¬ 
taining the main axis and reaching well toward or even to the anterior se]P 
turn, with a number of small seminal chambers. Ovaries fan-shaped and with 
sevei'al egg strings. 

Peproduction. Iridescence is recognizable on the male funnels but is 
slight on those of the clitellate worm. Ii-idescence also is recognizable in the 
seminal chambers of the spcrmathecal diverticula of aclitellate specimens. 
Repi'oduction, inasmuch as sperm are matui‘ed and exchanged in copulation, 
is assumed to be bi]mi‘cntal. 

Pe:\iarks, a posterior poilion had been torn off from three worms. Some 
intestinal caeca may have become unrecognizable l>ccause of softening and 
alcoholic browning in three of the dissected specimens. The penial setae usu¬ 
ally were broken, without eetal poilions or with tips softened, and obviously 
moi*e or less deformed. 

Only one caleiferons sac is present in x of one specimen, no slightest trace 
of a sac is recognizable on the other side. Ifeai'ts of xi (1 specimen) and xii 
(another worm) at first ap]>cared to be absent. The associated septum, in 
each case, was adherent to the gxd in front of the heaids as if normally in¬ 
serted there. The male gonoducts of one worm, though in contact in xii, obvi¬ 
ously do not unite until well into xiii. 

As the spcrmathecal pores arc not minute they may, when fully oj^en, be 
large enough to jxeianit insertion of protuberances of the male held function¬ 
ing as temporary intromittent organs. 

A te.sticulai- chaml)cr was not recognized, possil)ly because the ]xerii)hcral 
union of the bounding septa became unrecognizalhe as the worms were 
opened and pinned out. 
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These specimens appear to differ from tlie type of R. eiseni {cf. ])e]ow) 
as follows; Saddle-shape of clitelhim (annular hut thinner ventrally) that 
reaches to xx/2 (instead of only slig’htly into xix). Absence of genital mark¬ 
ings at 14/15, 15/16, 21/22-25/26, and possibly also presence of a transverse 
row of circular areas within each marking. Presence of calciferons sacs, espe¬ 
cially in xi-xii. Presence of intestinal caeca. Presence of seminal vesicles in 
xi and occasionally in ix. Orientation and location of the sj^ermathecal diver- 
ticnlum. i.c., flattened on the parietes of the preceding segment (not verti¬ 
cally placed on the anterior face of the dnet and perhaps in the same segment 
as the main axis of the organ). Individual variation as to number of genital 
mai'kings is, of course, to be expected, but such very little data as now are 
available suggest specific uniformity as to sha])e and size of the clitellum in 
this genus. Intestinal caeca should have been recognizalfle if pi^esent in the 
tyjw of R. eiseni, as it was well preserved, but they may have been overlooked 
or even considered to be unwoi'thy of mention. Possibly some deformation 
or a peculiar reaction to pi‘eservation rendered the calciferons sacs unrecog¬ 
nizable. (For other comments see notes on R. eiseni below.) 

Somatic characters show that R. strigosa belongs in the gnatemalaner 
group to which R, eiseni pi'obably will have to be added. Possibly only early 
stages in development of the testicular chamber, or none at all, are to be 
found in a holandric sectioi^ of the group. 


Ramiellona mexicana Gates, new species. 

IMexico, Dos Pios, Tehuantepec, January, 1900, O-I-l. Ik King (Fisen 
collection) . 

External characteristics. Length, 96 mm. (aclitellate worm), II6 mm. 
(clitellate specimen which lacks a posterior portion ])resumably torn off be¬ 
fore ])reservat ion). Diameter, 7 mm. (clitellate worm). Segments, 253 (acli¬ 
tellate), 195+ (clitellate). Pigmentation not determinable (alcoholic iires- 
ervation, s]>ecimens browned). First segment soft, longitudinally furrowed, 
almost wholly withdrawn into the interior but intersegmental furrow I 2 rec¬ 
ognizable just behind the anteiaoi* end of body. Prostomium presumably to 
be considered prolobous, also witlidrawn out of sight hut firm (not soft like 
peristomium), much widei* than long, with a deep groove marking off a circu¬ 
lar area at center of which is a dee]) pit. Secondary furrows two per segment 
behind clitellum. Setae unrecognizable on ii and probably lacking, small, 
very hai*d to see even when tijis are ju'otuberant from the epidermis, ventral 
setae paii-ed and in i-egular ranks but dorsal setae in irregular ranks in pre- 
clitellar segments, jiosteriorly all ranks ii*rcgular and arrangement becoming 
(piincunxial. Apertures of venti*al follicles of viii-ix about at same level as 
spermathccal pores and hence only slightly behind intersegmental furrows, 
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not ill line with a and h ranks of other seoavients. Nei)liro])ores nnreeo^iiiz- 
alile and a]i]iarent]y inieroseo]ne. Phrst dorsal pore at 11/12 (2 speeiinens). 

Clitellum saddle-sha]ied, dark red, i‘eaehin«- down to B, on xiv-xxii. A 
median region lietween the ventral borders of the elitellnm is slightly de¬ 
pressed. The same region, in xv-xx of the aelitellate worm, is dee])ly de- 
])ressed and so that the floor is invisible. 

Spermatln^eal ])ores minute, superficial, oliviously liehind 7/8 and 8/9, 
unjiaired and median. Female, male, and prostatie pores unreeognizalile, the 
female ])ores possibly at .1. Seminal groves unusually fine, shaped like pa¬ 
rentheses, between equators of xvii and xix, at 7>. Slight tumescences at each 
end of the grooves may contain prostatic pores. 

fJenital tumescences areas of slight epidermal thickening, without distinct 
boundaries, ]iaired in vii around a])ertures of ah follicles, un])aired and 
reacliing lieyond /> in viii and ix where the ])osterior intersegmental furrinvs 
are irregularly met. A tumescence in each of segments xxvi-xxxii (clitellate 
worm) reaches laterally on both sides to B and anteropostcriorly to the inter¬ 
segmental furrows. 

Internal anato:\iv. Se]itum 4/5 membranous, 5/6-9/10 rather thickly 
muscular and funnel-shaped, 10/11-11/12 sMghtly strengthened. Se])tal in¬ 
sertions on the parietes do not corresi)ond to the intersegmental furrows, 
9/10-14/15 crowded together so that the coelomic cavities of ix xiv are short. 

riizzard large and sti'ong, with thick cuticular lining, in v. Foui* wide 
and strong muscle bands from the posterior end of the gizzard dorsally i^ass 
back at least to 12/13. Other and more numerous ])ands from the septa to the 
l^arietes are shorter. Esophagus dee]:)ly constricted at the septal insertions 
and markedly moniliform through ix-xiv, in each of those segments short 
(especially so in xiv) and, relative to width of body, narrow. A thick typhlo- 
solar ridge is ])resent at mV. Thin, vertical, and presumably caleiferous 
lamellae with free median and dorsal margins are attached to floor and lat¬ 
eral walls ])ut leave slightly roughened roof of the gut free. Intestinal origin 
seemingly in xvi (but i)ossibly in xv?). Ty])hlosole veiy rudimentary or lack¬ 
ing until about xxx, thence fairly high, lamelliform but with slight vertical 
ridges on lateral faces, ending effectively in 132d segment (clitellate worm) 
though a veiy small and round rudiment is recognizalde in the next twenty 
metameres. Faec'a and lateral typhlosoles were not recognized and may be 
absent. Supra-intestinal glands lacking. 

Doi’sal l)lood vessel single throughout, traceable anteriorly to the brain 
and presumal)ly c()m])letc (though bifurcations to ventral trunk were not 
I'ccognized). Yeiitral trunk not visilde in fi*ont of ix. Supra-eso]diageal trunk 
dou])le in part and a])i)arently not continuous, recognizable only in xii-xiii. 
Hxti*a-eso])hagcal trunks median to segmental commissures, recognizable only 
in vi-viii. Xo subneui'al tiaink. Fateiv'-parietal trunks unrecognizalde. Seg- 
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mental eommissui*es of v-x lateral (both si)ecimei]s), those of v anterior to 
the gizzard, those of the othei* sej^inents on anterioi* fares of the septa, trace¬ 
able to the ventral trunk only in ix-x. Hearts of xi-xiii (both s])eeiinens) 
rathei* small ])ut obviously latero-eso])liao‘eal. 

hlxcretoi-y system merone]bii*ic. A large lu)rseshoe-sha])e(l cluster of mi- 
crone])hi*i(lia is ]>resent on the anterior face of 4/5. A fairly thick duct, rec¬ 
ognized only on one side of one s])ecimen, ])asses forward on the ])arietes into 
segment ii. Very small clustei's of micronei)hridia are ])rcsent on the paihetes 
in iii, v. and posteriorly. Xephridia of ])ostclitellai* segments seemingly in 
six longitudinal ranks on each side. The median-most tulnile on each side, in 
])osterior segments of the liody, is much thicker than the others and is ])ro- 
vided with a slightly glistening iu*ese])tal funnel. 

Holandi-ie, testes manicate. ^Fale funnels large in aclitellate worm but 
smaller in the other, ])licate. ^lale gonoducts very slcndci*, loo})ed or zig¬ 
zagged just l)ehind the funnel septa, not traceable after i*eaching the parietes. 
Seminal vesicles vertical bodies on ])osterior faces of se])ta 10/11 and 11/12, 
medium-sized or smaller, acinous, and with many lobules. Pi*ostates two 
])airs, coiled in xvii and xix. Ducts slender but with muscular sheen, ea. 4 
mm. long, ljumen in glands slit-like in cross section, nun^h smaller and cir¬ 
cular in the ducts. Penial setae and enlai'ged setal follicles were not found in 
xvii-xix. lharietes covei*ed, in xv-xx, by numerous diagonal muscle bands 
])i*esumably res])onsi]4e for de]u*ession or gi'ooving of vent rum in the elitel- 
lar region. 

Speianathccac long enough to reach up above gut, rathei* slenderly club- 
shajied, without external or internal indication of demarcation into ampulla 
and duct, very much narrowed in the ])arietes. The anterior s])ei‘matheca 
(both specimens) reaches forward into vi and has two diverticula. Two sper- 
mathecae are present in ix or anteriorly, each with its own diverticulum, the 
ducts (both sjieeimens) united within the parietes. The diverticulum which 
passes to the anterior face of the duet at the parietes is shoi*t and rather 
digitiform. The axial lumen, located on the side of the diverticulum next to 
duct, o])ens into six discrete seminal chambers. Ovaries small, fan-shaped, 
with numei'ous short egg strings. 

The ventral follicles of vii-ix are very thick but protrude only slightly 
into the coelomic cavities. Setal shafts without nodulus, cuiwiug slightly to 
one side near ental end. An ectal portion of each seta (clitellate si)eeimen) is 
lacking as is ornamentation on the remaining portions. 

IxEPRODucTiox. Spermatozoal iridescence on the male funnels is limited 
to a i^eripheral region centi*al to which the funnels are very dark, not black 
but with a reddish tinge. The color does not appear to ])e due to ])lood. Iri¬ 
descence is unrecognizable in the s])ermathecae. Nevertheless, there are in the 
ampullary coagulum small bundles of fine threads that may l)e s])ermatozoa. 
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Small, spiiulle-shaiied to ovoiclal bodies of a definite red eoloi* are scattered 
through the eoagnliim that fills the seminal eliambers of the spermatheeal 
diverticula. If, as seems i)ossible, these red bodies contain sperm, then a mas¬ 
sive aggregation may have been present on the male funnels. Reproduction, 
in absence of evidence to the contrary, is assumed to be biparcntal. 

Jngesta. Soil. 

Remarks. These worms had been ci*owded into a too-sliort container. 
The epidermis of xiv, because of the folding over of the specimen, had lieen 
creased and then cracked so that the females pores could not be found. The 
gut of one worm may have been ruptured during study of external ciiarae- 
teristics. The second si)ecimen was dissected before examination of external 
characters, but the gut already was ruptured in the region of xxx. 

Some sort of genital mailings ]u*obably are present in T>B of the clitellar 
region, but even after soaking in picric acid solution optical differentiation 
was too poor to permit any attempt at characterization. 

Clitellar tumescence is unrecognizable externally on the worm called acli- 
tellate though some thickening of the epidermis is noticeable at the mid¬ 
dorsal iiicision. Spei'm obviously had l)een matured and the worm almost 
certainly had copulated. Accordingly, one moi*e must be added to the length¬ 
ening list of specimens that have matured sjicrm and copulated though 
aclitellate. 

Xo indications of existence of a testiculai’ chambei* were recognized, but 
absence cannot be assei’ted. 

Some of the somatic anatomy obviously is like that of the 'Ufuatcmalana' 
group: Retraction of the prostomium and derogation of the peristomium 
associated with loss of setae at least in ii. Small size and close pairing (ven¬ 
tral ranks only) of setae antei-iorly. Location of the first dorsal pore. Pi*es- 
ence of all septa fi*om 4/5, eidai'gement iiito postei*ioi*ly directed funnels of 
5/6-9/10, marked muscularity in 6/7-9/10. Pi*imitive location of gizzard, 
in V. Postgizzai'd portion of esophagus shoi't and slendei*. Presence of cal- 
ciferous lamellae in ix-xii. Presence of an intestinal typhlosole. Hearts of x 
lateral, of xi-xii latero-esophageal. Absence of a sulmenral vessel. 

Differences from the ^Djuatemahina^' gimip are as follows: Antei'ior dis¬ 
location of the apertui’cs of the ventral follicles of viii-ix. l)evelo])mcnt of 
tumescences (associated with intraparietal glands?) around the apcidures of 
the ventral follicles in vii-ix, enlargement of those follicles (and development 
of copulatoiy setae?), ai)oi‘tion of ventral follicles in xvii-xix. ^Io]*e ])os- 
terior intestinal origin. ]b*esence of hearts in xiii (and of segmental commis¬ 
sures in V?). Union of the spermathecae midventrally. ^Minute size of sj^er- 
mathecal poi’es. Some of those differences have been found elsewheiv within 
genei'ic limits and now seem likely to bo of minor taxonomic im])ortan('e. 
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Evolution of the caleiferous poi'tion of the esophagiLs and of the excretory 
system in the anterior segments has been proceeding in ways tliat wei’c not 
involved in the ancestry of the guatemalana' group. Common origin with 
that group now appears to have been sufficiently remote to require generic 
distinction when adequate charaeteiazation of structui'c is ]mssible. 

Ramiellona eiseni (Michaelsen). 

Eodrilus eiseni Miciiaelskn, 1911, Zool. Jahrb. Syst. 30, 559. 

This species was erected on a single specimen from Ituehuetenango. The 
importance attached to somatic organization in the classical system is sliown 
by the characterizations of two systems: excretory oi*gans meganephric, dor¬ 
sal blood vessel single, last hearts in xii. The meganephry required the spe¬ 
cies to go in an Acanthodriline genus but micronephridia were later found 
(Pickford, 1937) in a small ])iece (now in the U.8.X.]\I.) of the body wall 
from the type. Pickford s transfer to Ilowascolex was qualified by a V 
because of absence of caleiferous sacs. A widening of the gut in xii-xiii was 
attributed by ]\Iichaelsen to flattulence, but might have been due to disten¬ 
tion by ingesta that was passing through at time of preservation, l^oor pres- 
eiwation may have been responsible foi* failure to detect calcifei'ous lamellae 
(tlie gut of earthworms sometimes is in very pool* condition even though 
peripheral anatomy seems to be well preserved.) 

The species obviously is holandric, ])resence of spenn on male funnels 
foi'tunately having been recorded. Absence of seminal vesicles in ix and/or 
xi is unusual as their disappearance would be expected to follow leather than 
to ])recede metandry. Spermathecal pores were said to be sinall but what 
that means is unknown as size usually was not mentioned. Location of male 
pores also was not stated. Except for absejice of caleiferous sacs, P. eiseni 
now seems to be close to R. strigosa. If that is correct, both species probably 
share with others of the groiq:) certain unrecorded charactei's. 

Ramiellona irpex (^Micdiaelsen). 

Eodrilus irpex Michaelsen, 1911, Zool. .Jahrb, Syst., 30:555. 

? Aeanthodrilus irpex Michaelsen, 1925, Mitt. Zoll, Mus. Hamburg, 41;76. 

Eodrilus irpex was erected on a single specimen fi*om Iluehuetenango 
that was provided (like the type of the previous species) Ijy Eisen. Size of 
spermathecal pores, location of male pores, intestinal caeca, ty]fidosole and 
even the andry were not mentioned in the description. The species may be 
metandric but with retention of anterior male funnels as in R. tecumumami 
and R, guatemalana, or holandi’ic but with only one yiair of seminal vesicles 
as in R. eiseni. A supposedly meganephridial excretory system, as in R. 
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cisiiii, was found (Piekford, P)87) to he inieroiiephi'idial, i.e., ineroiie])hi*ie 
but u()tliin<>‘ is known about the tnl)nles of tlie i)re(‘lite]lar re^'ion of the ])ody 
wliere oeneiae ]>eenliarities are likely to ])e more ol)vions. Paleifej'ons lamel¬ 
lae are })resent in xii but in viii-xi are within paired, dorsally directed and 
discrete glands with slender stalks that open into the gut close to ml). The 
sj)ermathecae are much like those of R, haJantina. 

Acanthoflnlus irpex was desci*ibed from a specimen from ^[exico which 
is largei' than the Guatemalan worm and has paired genital markings. Seg¬ 
ment number is more than twice that of the type, ])ut a clitellum had not 
been develo])ed. No information as to internal organization was recorded 
though the woi*m ]n*esumably was o])ened to enable generic identification. 
In view of the external differences cons])ecificity with the ty])e reciuires 
confirmation. 

Ramiellona tecumumami (Michaelsen). 

Eodrilus tecum-innami Miciiaelsex, 1911, Zool. Jahrb. Syst., 30:550. 

This species was ei'ected on s])ecimens from ITnehnetenango that were 
])rovided by Eisen. Size of s]iermathecal poi*es, location of first dorsal pore 
and of male poi*es, intestinal origin, and caeca were not mentioned. In the 
usual classical manner, location of the last ]iair of hearts is all that was re¬ 
corded about the vascular system. As in case of the two preceding species, a 
sup])osedly meganephiadial exci*etory system was later found (cf, R. vnl- 
vanica below) to be microne])hridial. Enfortnnately, no further infoiauation 
as to the tyj^e or other s])ecimens was vouchsafed. Omissions in the list of 
differences between R. teemnumami and R. vnlcanicnn warrant assumptions 
that s])ermathecal ])ores are large, that the male pores are in seminal grooves 
at level 17/18, that calciferous lamellae are present and especially large in 
xi~xii, that intestinal caeca are ])resent, that there are vascular commis¬ 
sures or hearts in viii-xii, Spermathecae ai>])ear to be ei'ect in coelomie cavi¬ 
ties. Spermathecal pores arc median to A, moi^e so at 8/9. A continuation of 
the pi'oeess that a])pareutly is undei* way can ])e exi)ected to result in median 
union of the paired organs, first at 8/9 rather than at 7/8 as in R. mcxicana. 

Ramiellona stadelmanni ^Michaelsen. 

Ramicllona stadelmanni Miciiaelsex, 1934, Mitt. Zool. Mus. Hamburg, 45:53. 

This species is known only from the original descri])tion of two internally 
macerat(‘d sj)ecimeus from Honduras. Pe})i*oductive a])ertures (except the 
female i)ores) and seminal grooves were not seen. Sei)tum 5 A), the intestinal 
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and intestinal caeca were not mentioned. One part of the sctal for¬ 
mula ai>i)ears to be incoi*rect, in 

BC ])i‘esnmal)ly should he read for AB as setae ai'e closely ])aired anteriorly. 

Whether the sjiermathecal ])oi*es are minute or merely unrecognized be¬ 
cause of strong contraction is unknown but no poro})hores or s])ecial pro- 
tulierances are shown in a figure of the male fi('ld. Presence of seminal 
vesicles in xi-xii usually is associated with holandry which is assumed in 
order to include this species in the key below. Eelationships indicated by the 
genital markings, calcifcrous portion of the gut, the large hearts of xi-xii, 
and other structure, in alisenee of information about insertion of 5/6 (which 
may have been membranous and destroyed in ])inning out or even in han¬ 
dling the specimen), is believed to warrant assuming that the gizzard is in v. 
Intestinal caeca (as in .some of the author's specimens), ]iossibly even calcif- 
erous .sacs, may have been unrecognizable because of the internal maceration. 

Ramiellona americana (riates). 

Raiuiella americana Gates, 1957, Breviora, 75:1. 

This species was erected on a single, probably incom])lete, s])ecimen sup- 
])osedly from Ouatemala. The esophagus is slender behind the gizzard but if 
calciferous sacs and lamellae ai*e i)re.sent in this sjiecies they had liecome un- 
recognizalile because of internal maceration. Spermathecal ])ores are large 
enough to admit protulierances functioning as tem]iorai-y inti'omittent or¬ 
gans. The lateral ty])hlosoles, intestinal caeca, lateral hearts of x, latero- 
esophageal hearts of xi-xii, the testicular chamber and the s]>ermathecae 
suggest relationships to a "A/iiatcmahina'' gi’oup of sjiecies. From tliat group, 
however, R. americana is .set a]iai1 by the nejdiridia of the anteriormost 
jmrtion of the body. 

Ramiellona lasiura (Graff). 

Hoicascolcx (GraceeveJynia) Jasiiinis Graff, 1957, Senckenbergiaiia, 38:129. 

This sjiecies was erected on 3 specimens (2 juvenile) from Salvador. The 
description is in the best classical tradition. Accordingly, though the typhlo- 
sole was well characterized, information as to size of spermathecal pores, 
glands and lateral typhlosoles, kind of hearts, trunks of the circulatory sys¬ 
tem, nephridia of the preclitellar region, testicular chambers, etc., is not to 
be expected. Gonads were not seen and perhaps also the gonoducal funnels 
as the latter were not mentioned. The numlier of seminal vesicles also is un- 
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known. Possibly masses of coagiilum (which have been mistaken for vesicles 
in the past) were what was seen in segment xi. A single pair of vesicles, in 
xii, nsnally is indicative of metandry but in /f. ciseni is associated with 
liolandry. Hence, the andry is unknown, but to enable inclusion of ‘'lasiura'' 
in the key, metandry is assumed. Inability to recognize gonads and ])erhaps 
also the enteric insertion of septum 5/6 may have made recognition of axial 
location of certain organs difficult (though level of entrance of si)ermathecae 
into the parietes should have provided one good clue). If the gizzard is 
in V rather than in vi, other organs also will prove to be located as in R. 
guatcmaJana and a testicular chamber may well be present. Kestriction of 
hearts to vii-xi and presence of calciferous sacs in ix-xiii certainly require 
confirmation. 

Ramiellona sauerlandti ( G r a ft* ). 

Hou'ascolex (Graceevch/nia) sauerlandti Ghaff, 1957, Senckenbergiana, 38:131. 

This species was erected on 2 specimens (1 juvenile) from Salvador {cf. 
comment on description of R. lasiurus). IMale pores, gizzard, calciferous sacs, 
intestinal origin and hearts a]q)ear to be as in R. guaiemaJana. Perhaps, 
then, the typhlosole which was not characterized also is of the same sort and 
associated with intastinal caeca. Spermathecal pores were not recognized 
and may be minute — i)rotul)erances in region of prostatie pores apparently 
lacking. Excei)t for presence of hearts in xi-xii, imthing is known of the 
vascular system and the anterior nephridia are not characterized. ^Male fun¬ 
nels are said to be in xi-xii which in itself is very unlikely but becomes even 
more so when seminal vesicles are in xi-xii. A lapsus calami doubtless is 
resjmnsible for an erroneous location of the testes. The liolandry then sug¬ 
gests relationships with R. strigosa and R. stadehnanni. 

Ramiellona vulcanica (Graff). 

Ilowascolex (Graceei^etynia) tecumumami viilcanicus Graff, 1957, Senckenbergiana, 

38:127. 

This form was erected on 6 siiecimens (5 subadult) from Salvador. As 
usual, information as to the vascular system and nephridia of a preclitellar 
region is lacking. The level of inseilion of septum 5/6 on the gut a]>parently 
was not determined as the gizzard was said to be in v or vi (v in R. tecumu¬ 
mami). Graff examined the typo of this species and found the excretory 
system to be mic]‘onei)hridial, i.e., mcrone])hric but did not record other im- 
liortant information that could have been obtained at the same time. 

Among the differences between the Salvador and Guatemala worms re- 
s])ectively, are the following: Length ’’40 to ISO mm. — 440 to 1000 mm. Di- 
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ciiiietcr, 7 to 9 nim. — 9 to 12 mm. Segments, 260 — 360 (-}- Spermatlieeal 
pores, in .17> (possibly not minute) — median to .1 (possibly minute). Geni¬ 
tal markings, present at 16/17 and 19/20 — lacking. Septum 10/11, lacking 
— ])resent. Intestinal caeca, present — lacking (?). Penial setae, 2.6 mm. 
long — 4 to 4.5 mm. long. S})ermatbecae, with a large round diverticulum on 
the am])ulla (?)—adiverticulate but with seminal chambers sometimes recog¬ 
nizable in a small, transvei*se protu])eranee near ental end of duct. ^lore 
information is needed about imi)ortaut somatic anatomy to determine iTla- 
tionships of the two forms not only to each other but also to the I’est of tlie 
s])ecies whether holandric or metandrie. 


Drscussiox 

Certain species do or ])robably do share with '^(/iKitenudana" many if not 
all of the following characters: Peristomium, flaccid and nsnally more or less 
retracted into anterior end. Prostomium, pi'olobous, not flaccid thougli 
usually retracted. (Associated with the retraction there seems to be a tend¬ 
ency to abort the setal follicles in the anteriormost segments.) Setae, small 
and closely paired, at least anterioi’ly, ventral setae of xviii retained, ventral 
couples of xvii and xix penial. First doi*sal ]X)re in I'egioii of 11/12-12/13. 
Spermatlieeal po]*es, in AB at 7 8-8 d), not minute, large enough foi* insertion 
during co])ulation of temporary ])i*otrusions from the male field. IMale jiores, 
at 17 18 and in seminal grooves that are lateral to />. Genital markings, un¬ 
paired, median, at intei*segmental furrows, usuall.v if not always with a 
single tran.sverse row of small cii'cular ai-eas. Sejfla, present finm 4/5, 5/6- 
9/10 funnel-shaped, 6/7-9/10 thickly muscular, 10/11-11/12 peripherally 
fused exce])t ventrally to foi-m a testicular chamlici-. Gizzard, in v. Calcif- 
erous lamellae, in viii-xii, in sacs (4 s])ecies) that ai*e somewhat more dis¬ 
tinctly constricted off from the gut in xi-xii. Inte.stinal origin, near insertion 
of 14 15. Intestinal caeca, paired, from dorsum in some of xx-xxx. Ty])hlo- 
sole widened ventrally and with three longitudinal ridges. Lateral tyiflilo- 
soles present in region of xx-xxx. Hearts, of x lateral, of xi-xii lateroesopha- 
geal. Dorsal blood vessel, single throiighoTit and complete. Fxtra-e.sophageal 
trunks median to hearts and segmental commissures. No subueural trunk. 
Xephridia of iii-iv (pi*e.sumabl.v astomate) closely crowded in two longitudi¬ 
nal liands ])arallel to tlie nerve cord. Astomate mici'onephridia on anterior 
faces of septa in next eight segments in each of which there is one pair of 
ne])ln’idial ducts. 

Some such uniformity of structure must be shai’ed by species so clo.sely 
related as to belong in a monophyletic genus. However, some of the charac- 
tei's just listed may not be available to define even the genus in which B. 
guaie null ana belongs. Calciferous sacs of xi-xii, for instance, distinguish 
four .species of a 'Ajnafemalana'' group from Eamiella but other s])ecies, obvi- 


218 


CALIFORNIA ACADEMY OF t<CIENCEt^ [Pkoc. 4tii Si<:k. 


ously of the same ji'roup, seemingly have no sacs. The exeretoiy systein in the 
first few se^ineiits of U. americana and /?. mexicana ])rovi<lcs clifferenees from 
tlie 'AfuatcmaJuna^^ gi*oii}) tliat may lie sij'iiifieant at generic level but not 
necessarily so from the nnknown structure in most species of Ramiella. The 
ealeifei'ous section of the i^ut ajipears to deny close relationship between R, 
americana and 7?. mexicana as well as of both to the 'Ujuatemalana''' o-ronp. 
iMost divei‘gent, possibly, is B. irpex which certainly is generically distin- 
S’uishalile by its calciferons glands alone from Ramiella. Nothing is known, 
liowever, about an anterior portion of the excretory system in R. ir})ex. Ee- 
lationships of the latter to other American species accordingly are uncertain. 

Ramiellona obviously is a congeries, as a whole morphologically indis¬ 
tinguishable from Ramiella and presently incapable of segregation into natu¬ 
ral generic units. The group may well prove to lie a most important constitu¬ 
ent of the native earthworm fauna in a region fi'om the isthmus of Tehuan¬ 
tepec to Nicaragua. 

Eisen long ago suggested that exotic species were replacing the natives in 
Mexico and Central America. If, as elsewhere, endemics are haemerophobic 
they should l)e sought in undisturbed soils, es]iecially in jungles (which must 
exist even today in considerable areas) and preferably near oi* at end of the 
rainy season when mature individuals are most likely to be easily obtainable. 


Ki:y to Spi<:cii:s of RA:Mii-:LroNA 


1. Stalked calciferons glands lacking .... . 2 

Slender stalks of calciferons glands pass to gnt close to niD in viii-xi. 

. R. irpex^ 

2. Spermathecal pores paired . 3 

Spermatheca pores unpaired, at mV . R. mexicana 

3. Holandrics . 4 

Metandric . 7 

4. Spermathecae adiverticulate . 5 

Spermatliecae diverticulate . 6 

5. Clitellum annular, genital markings paired . R. saiierlandti 

Clitellnm saddle-shaped, genital markings unpaired . R. stadrlmanni 

6. Spermathecal diverticulum dorsoventrally flattened in preceding segment. 

.7?. strigosa 

Spermathecal diverticulum vertical and on anterior face of duct . R. eiseni 

7. Setae in lumbricin arrangement posteriorly . 8 

Setae in quincuncial arrangement posteriorly.11 

8. Spermathecae without a posterior growth curvature . 9 

Spermathecae with a posterior growth curvature-^ . . 10 

9. Spermathecal pores median to A^> .. . R. tecumumami 

Spermathecal pores in AB or centered at .1... . R. ritJcanica 

10. Quadripostatic, cpiadrithecal . americana 

Biprostatic, bithecal . ... R. balantina 
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11. Clitelliim, saddle-shaped, on xiv-xix, spermathecae adiverticulate_ 

. R. guateinalana 

Clitelliim annular, on xiii-xx, spermatheca with rosette-shaped diverticulum. 

. R. hisinra 

Note, there is no couplet 12. 

2. Guatemalan and Mexican worms referred to R. irpex may be specifically distinct. 

3. Andry of some species is unknown, compare notes above on R. irpex and R. Icsiioa. 

4. In this stale the ampulla appears to be an outgrowth 1‘rom the posterior face of the duct. 

5. .1, B. C. D are meridians of longitude passing across apertures of a, b, c, d, setal follicles respectively. 
mD and mV, respectively, indicate mid-dorsal and midventral. eq indicates equator. C is the abbreviation for 
circumference (U in German). AB is the meridional space between A and B. 


Family :\IE(IASC^OLECIJ)AE 

Thi.s family was recently redefined (Gates, 1959) to exclude all g-enera 
except those with racemose i)rostates of the i)heretima sort. 

Genus Pheretima Kinberg, 181)7 
Pheretima diffringens (I>aii‘d, 1809). 

Guatemala, Totenicapan, 0-0-2. (Doubtless collected by Eisen during 
his explorations, possibly in May-Xov., 1902.) 

The prostate glands are lacking, in one of the clitellate worms, but the 
prostatic ducts are well developed. The dissected individual (and probably 
the others also) is of an intermediate mor])h evolving in direction of the 
anarsenosomphic stage. Reproduction is parthenogenetie. 

The species is of Asiatic origin and may have been introduced to Guate¬ 
mala by the Spaniards. 

Family GLOSSOSCOLECI DAE 

This family is now restricted in accordance with ]\IichaeLsen’s later clas¬ 
sifications (c/. Gates, 1959). 


Genus Pontoscolex Schmarda, 1861 
Pontoscolex corethrurus (Muller, 1857). 

Guatemala, Totenicapan, 0-0-2. (Doubtless collected by Ei.sen during 
his explorations, jiossibly in ^May-AMv., 1902.) 

Two unlabelled tubes, but part of the Eisen collection, almost certainly 
are of the same species and may have been collected at the same time. Speci¬ 
mens were in an advanced stage of maceration. 

Seminal vesicles, when recognizable, small and coiled up in xii. 
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R])ormiitozoal ii'idesociieo is lacking on male funnels and sperinatheeae 
are juvenile or if larger are empty in worms with elitellum at maximal 
tumeseenee. 

Keproduetion is ])arthenogenetie. 

The speeies is of Ameihean origin, Init is likely to have l)een introduced 
to Guatemala, ]mssil)ly after the Spanish conquest. 

Family SPAEGANOPITTLIDAE 
Genus Sparganophilus Penh a in, 1892 
Sparganophilus eiseni Smith, 1895. 

Eisen collection, 0-1-16. (No further data.) 

Extkrnal characteristics, fjength, to 140 mm. Diameter, in elitellar 
region, to 2 mm. Segments, 210 (posterior amputee?), 231, 257. Anus dor¬ 
sal (four specimens) or terminal (posterior amputees). Prostomium, zygo- 
lobous (14 specimens). Peristomium with a transverse furrow in T)B imme¬ 
diately in front of the equator (14 specimens) and often at the equator a ring 
of very small spots some of which occasionally look much like tips of setae. 
Setae c and r/ dorsal throughout, ventral setae of elitellar segments with 
nodulus much nearer ectal end and, fuilher eetally, three to seven irregular 
circles of very small teeth. Glitellum, red, eoveilng xvi-xxv, intersegmental 
furrows 16/17-24/25 oblitei-ated, dorsal setae of those segments lacking. The 
anterior and posterior margins are not distinguishable externally but the red 
coloration extends through xv and xxvi, often into xiv and through xxvii but 
14/15, 15/16 and 26/27 are not obliterated and the epidermis is less thick¬ 
ened. Tubercula piiliertatis, broad bands just lateral to 7> in which the red 
elitellar coloi-ation is lacking, extend from 17/18 or ecj/xviii to e(j/xxiii or to 
23/24. A median ])ortion of the band is translucent, the lateral portion of a 
brilliant white opacity which is often continued as a narrower strip to eq ^xvii 
and eq/xxiv. ApeGui'es of genital glands (sometimes called prostates), on 
very small white protuberances, always just lateral to h, on xvi-xvii (16 
specimens), xxiv-xxvii (14), xxiv-xxvi (1), xxv-xxviii (1). 

Internal anatomy. Last hearts in xi (5 specimens). Anterior latero- 
parietal ti'unks, two pairs. The largei* of each ])air passes up on the anterior 
face of 13/14 (1 specimen) or 14/15 (4) to join the dorsal trunk. 

Nephridia are lacking in xii and anterioily but are present in xiii, prob¬ 
ably also in xiv though very small, larger in xv-xxvii, much larger still from 
xxviii. Nephridial vesicles are lacking and the very slendei* duct passes into 
the ])arietes in A7i, close to or almost at A. 

]\rale funnels, large and plicate. Seminal vesicles, medium sized or 
smaller, in xi-xii, filled with very da^k and almost black matter. 
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►Sporinatheeal duet ]on«:ei‘thau the ani])iilla, with Diuseular slieeii, sli«'litly 
narrower in entalmost ])ortion. Ovaries, narrow, diseoidal, terminating dis- 
tally in a single eg^* string (5 specimens) which may contain as many as five 
ova. Ovisacs, small, lobed, on ])osterior face of 13/14. 

Kemarks. Xephro])ores and male poi-cs are nnrecogaiizalhe. Excc])t as 
otherwise indicated above, external characteristics and anatomy are as in 
Florida specimens ((lates, 1943, p. 94). 

Sj)ermatozoal iridescence is lacking (5 specimens) on male funnels and 
in spermathecal ampullae which ap])ear to be shrunken. Only two mature 
ova are left in one ovaiy which has an eggle.ss egg string. These worms may 
have been preserved at or near the end of the breeding season. 

The genitalia of earthworms are now known to be liable to rapid evolu¬ 
tionary modification. The ovaries obviously are the most conservative of the 
i*eproductive organs. Accordingly, the similarity of sparganophilid and 
lumbricid ovaries may prove to be of importance in estimating relationships 
of a family so divergent that considei'ation of its phylogeny alone was 
omitted by Stephenson (1930) in his monograph. 


Family TAArBlUCl DAE 
Oenus Bimastos iMoore, 1893 
Bimastos parvus (Eisen, 1874). 

Guatemala, Totenica])an, 0--0-3. (Doubtless collected by Eisen diu‘ing 
his explorations, possibly in i\Iay-Nov., 1902.) 

Diameter, ca. 1.5 mm. Clitellum (xxiii?) xxiv-xxx (2 specimens), xxiii- 
XXX (1). 

The species is exotic in Guatemala but its original home, usually thought 
to be in North America, is unknown. 

Genus Dendrobaena Eisen, 1874 
Dendrobaena rubida (Savigny, 1826). 

Guatemala, Totenicapan, 2-0-8. (Doubtless collected by Eisen during 
his explorations, possibly in i\lay-Nov., 1902.) 

Diameter, ca, 1,5 mm. Glitellum (xxv) xxvi-xxxi (xxxii ?), three speci¬ 
mens, xxvi-xxxi five specimens. Tubei‘cula pubertntis, in xxix-xxx, just 
lateral to />, distinctly outlined but TP glands lacking at least in coelom (3 
specimens). Atrial glands are present (3 s])ecimens) but there are no supra- 
parietal glands associated with the genital setae {a and h) of xvi. Athecal 
(2 specimens), rudimentary spermathccae opening at 10/11 (1 specimen). 
Spermatozoal iridescence on male funnels is slight. 
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The species is of Euroi)eaii origin and may liave been taken to Onatemala 
by the Sjianiards soon after colonization began. 

CALiFonxiA Eakthwor.als and Their ^NFetiioi) of KEimoDUCTioN 

The eai'tliworm fanna of California comprises more than twenty species, 
pi‘ecise enumeration impossible bccanse of uncertainty as to status of several 
taxa. Even if all endemics (indicated by asterisk in the list below) are valid 
species, which now seems unlikely, the lot will constitute less than a third of 
the number present in the state. Natives once were “most common” (Eisen, 
1894, p. 41) but by the end of the century (Eisen, 1900, p. 249) finding them 
in gardens and other places where earthworms are mostly likely to be sought 
had become “almost im])ossible.” Nearly forty yeai's later, efforts to secure 
material from sites recommended by Eisen (1900, p. 249-250), undisturbed 
soil in gulches and mountain meadows, under rotten stumps and decaying 
leaves in the forest, yielded only seven specimens (Gates, 1941) of a single 
indigenous species. If EiseiTs prophecy that eventually few if any native 
species will lie left is not already fulfilled, conservation, at least as museum 
si)ecimens and from as many sites as possible, ought to be provided at once. 
Native species are pi'otected in Australia and export, even for scientific 
study, is restricted. In California, the comjietitive exotics are widely dis¬ 
tributed by organic gardeners and anglers, by the latter perhaps in the very 
places most likely to harbor native remnants. TIow massive that distribution 
may have become during the last twenty or so years can only be guessed but 
it is noteworthy that in 1958 expenditure of a little time and money already 
had revealed Californian addres.ses of 207 individuals or firms engaged in 
raising or distrilmting exotic earthworms, or both. 

Among the factors favoring exotic supremacy, according to Eisen, are 
much longer breeding periods and resistance to human disturbance of habi¬ 
tats. ]\[uch 1 ‘emaiiLS to be learned about seasonal activity, in California, of 
every kind of earthworm but endemics of many areas rather generally are 
believed to be haemerophobic. Exotics, and more especially the European 
lumbricids, obviously are not haemerophobic and even are called haemero- 
])hilic. 

]\[oi'e recently parthenogenesis has been thought to favor colonization of 
new areas. Howevei*, bi])arental repi'oduction is obligatory (OB, in the list) 
for five introduced lumbricids including the one I'aised by most “earthworm 
farmers.” Bi])arcntal reproduction is very probable (pB) in one European 
and in two of three Asiatic exotics. Seven exotics admittedly are partheno- 
genetic (10, as very probably (])P) are four others, but only one of the 
eleven now seems likely to be as common as the sexual pei'cgrines. 

Acquisition of the aliility to reproduce pailhenogenetically often has 
been followed, in earthworms, by evolution of genital jiolymorphism. Athecal 
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morphs of three European exotics are known and may ])e present in Califor¬ 
nia. Sperm are matured and then exehan‘»ed during copulation by indi¬ 
viduals of one thecal morph of D, ruhida in which parthenogenesis is facul¬ 
tative. One California endemic {Plutellus papillifer) also is i)olymorphic 
but Avhether parthenogenesis is possible in individuals that mature and ex¬ 
change sperm remains to be determined. Another endemic {Flufclhis wahel- 
Inlariae) with 2, 3, or 4 pairs of spermathecae may have evolved a similar 
sort of ])olymorphism. Sj^erm ai'e matured and exchanged by individuals of 
some morphs but of which ones was not recorded. Spermathecae are, of 
course, much more likely to be deleted than added. The ancestral hermaphro¬ 
ditic morph, then, may be octothecal. Nevertheless, a sexthecal morph of the 
usually (and presumably normally) quadrithecal rosea was found by ]\IcKey- 
Fender in Oregon. 

Biparental reproduction is very probable in worms that mature and ex- 
idiange sperm but there is at present no evidence to prove that it is obligatory 
in any native species. 


‘324 
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List of California Eaktoworms 


( Liidoniios are marked liy asterisks) 


Oenerodrilidae 

Aeantliodrilidae 


Oetochaetidae 

iMeii'aseoleeidae 

S l^a rpi 11 o]ih il ida e 
Liimbrieidae 


(Eudrilidae) 


Gone rod ril us occidentulis 
^licroscolcx duhius 
Microscoh'X pliosphorcus 
^'PlutfJlus coUinus^'* 
^^Phiicllus fendcri fvndcrP' 
^GdutcUus mioDwnitus 
^GdutcUus papiUifrr 
Pint(11 us sierrur^^' 
'^Plutcllus umhclJulaviaP' 
Dichopastcr holaui 
T)ic 1}oejaster salien s 
Phcretimu califonxica 
Ph c re tima d iff ring ens 
Phcrciimu Ixaivayana 
^''^piirganoplxilus smithP 
parganophilus sonoma r 
Eiseniclla tetraedra 
Fjisenia foetid a 
Eisenia hortensis 
Eisenia rosea 
Dendrohaena octaedra 
Pendrohaena rnhida 
Bimast os parvus 
Allolohophora chloredica 
. Uloloboph 0 ra trapezoides 
. illoloho})hora turgid a 
Lum hricus ru hell us 
fjumhrieusterrestr is 
Oetedasium lacteum 
Eudrilus eugeniae~ 


pi’ 

pp 

pp 

pB 

pB 

]>[’ aud ])B 
1 )B and 1’? 


I'B 

pB 

P 

pB 


P 

OB 

,.B 

P 

P 

P and B 
1 )P 
OB 
P 
OB 
OB 
OB 
P 


6. Known only from the original description or material. 

7. Unrecorded as yet from natural habitats but known to have been distributed to earthworm farmers 
in California. 
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